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_Ontguessing the Red Demon: 


EASY TO USE Saves time and 
mental effort in solving 
mathematical problems. 


ACCURATE—NICELY FINISHED 
HREE complete books 


Hundreds of Mathematical Short - Cuts 
“Lightning Calculators” Secrets Revealed 
Why waste time with roundabout 
laborious methods of calculation? Why 
scrawl endless figures on paper to get 
the answer, and then not be sure you 
are right? Learn the shortcuts! Make 
Mathematics exhilarating, practical, 
useful in your daily work! Part 1 of 
this great book gives the proved meth- 
ods used by lightning calculators to 
solve difficult problems instantly. 


Marvelous Aid of Slide Rule Made Clear 
Multiplication and division are no 
trick at all, complicated roots and 
powers, trigonometric and reciprocal 
functions are easy—with the slide rule. 
Part 2 of this book shows you how 
simple it all is. 


Mathematics As Recreation— 
Puzzles, Tricks, Etc. 
“The Moon Hoax,” the “School Girl 
Problem,” “Cattle Problem of Archi- 
medes” and hundreds of other mathe- 
matical tricks given in Part 3 afford 
endless amusement and education, too. 


Full Size 10 inches 
long. Directions 
for using 


by three 

mathematical authorities have gone into the 
making of this one fascinating and enlightening volume of 
602 pages. No one who uses mathematics in his daily work—or even 
occasionally—should be without it. “Speed and Fun with Figures” 
is, we believe, the finest popular treatment of Mathematics ever 
published. It is full of practical rapid methods and short-cuts for 
the technical worker, student, and teacher. 
puzzles and problems it holds the attention of the layman, too, and 
helps him to fill in the gaps in his mathematical education. Sent on 
free approval, with Slide Rule included free! 


By amusing tricks, 


GREAT BOOKS 
now in ONE Volume! 


RAPID ARITHMETIC 
By T. O'Conor Sloane, 
Ph.D., LL.D. 
Author of “Arithmetic of 
Electricity.” 


Notations and Signs @ Ad- 
dition @ Subtraction @ 
Multiplication @ Division 
© Fractions @ The Deci- 
mal Point @ Interest and 
Discount @ Percentage 
Calculations @ Powers of 
Numbers @ Exponents @ 
Squaring the Circle @ 
Curious Multiplication and 
Division @ Paradoxes and 
Mysteries @ Short - Cuts 
@ Etc., etc. 


A MANUAL of the 
SLIDE RULE 


By J. E. Thom: B.S. 
in EE, A.M. 


Department of Mathematics, 
Pratt Institute, Brooklyn. 


History and Development 
of the Slide Rule @ Theory 
and Operation of the 
Mannheim Slide Rule, in- 
cluding modified forms of 
this rule, in Multiplica- 


tion, Division, Recipro- 
cals, Decimals, Combined 
Multiplication and Divi- 
sion, Proportion, Squares, 
Cubes and Roots @ Typi- 
cal Problems and Slide 
Rule Settings @ Etc., etc. 


RECREATIONS 
in MATHEMATICS 
By H. E. Licks 


Arithmetic @ Algebra @ 
Geometry @ Trigonometry 
@ Analytic Geometry @ 
Calculus @ Astronomy and 
the Calendar @ Mechanics 
and Physics @® Amusing 
Tricks, Puzzles, and Mys- 
teries of Mathematics. 


—and hundreds more 
subjects as fascinating 


THIS 
SPECIAL 
OFFER 


With this great new book 


“SPEED AND FUN 
WITH FIGURES” 


at last made 


EVER before—and probably never again—a fine, full-size slide rule free! Genuine 
Mannheim type in nicely finished wood with calibrations in contrasting black on white, 
accurate indicator with reading lens that magnifies. Has A, B, C, D, K, S, T, 
and L scales as on expensive slide rules costing $1.00 or more, and in addi- 
tion, an inch scale, millimeter scale and table 
of equivalents. This valuable slide rule, with 
directions for use, is yours free if you 
- accept our offer 
on this marvelous 
new book, “Speed 
and Fun with 
Figures,’’ that 
makes practical 
mathematics posi- 
tively easy and enter- 
taining. 


Mail Coupon 
At Once 


Slide Rule Included 
If You Act Promptly 


“Speed and Fun with Figures” 


ILLUS. Zs 

combines three books that sold 
TRATED for $4.75 into one volume for 
Cloth only $3.50. Send no money. Ex- 
Bound amine the book 5 days FREE. 


Then return it or send $1.50 and 
$1.00 a month for two months 
($3.50 in all). Slide rule included 
free if you act at once! 


MAIL NOW—SLIDE RULE FREE 
D. Van Nostrand Company, Inc. PSM-11-39 
250 Fourth Ave., New York City 


Send Speed and Fun with Figures postpaid on 5 DAYS FREE AP- 
PROVAL and include the Slide Rule FREE. At the end of 5 days I 
will return the shipment or send $1.50 and $1.00 a month for two 
months, $3.50 in all. (5% discount for cash, same return privilege.) 


Name.. 
Address. 
City... 
Reference. 


Address. os 


(] FOR FREE CATALOG of best books of practical instruction 
and technical information, check here. If you do not want 
Speed and Fun With Figures cross out paragraph above. 
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And never such luxury! 
The 1940 Plymouth is the 
low-priced beauty with the 
Luxury Ride! New Sealed 
Beam Headlights give 50- 
65% more road lighting... 
rear doors are full width at 
the bottom...Steering Post 
Gear Shift is now standard 
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equipment on all models! 


YOU NEVER SAW 


“| SYGH STILE AND ROOM 
IN ANY LOW-PRICED CAR 


Ew luxury, new quality, new bigness, new 
N value stand out in the 1940 Plymouth! 
Notice the new spaciousness...enjoy the luxu- 
rious feel of the big Floating Power engine— 
Superfinished for long-life smoothness! 

It’s the low-priced beauty with luxury looks 
and luxury performance. Shifting is a luxury, 
too. And the famed hydraulic brakes have 
Superfinished drums. Try the Luxury Ride! 
TUNE IN MAJOR BOWES, THURS., C.B.S., 9-10 P.M., E.S.T. 


THE LOW-PRICED BEAUTY mith THE LUXURY RIDE 


/440 PLYMOUTH / 
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THRIFTY 


According to Webster, thrifty 
means “,.,. Evincing thrift... 


Characterized by economy and 
good management. . . Service- 
able; useful...” 


Americans have the 
world’s best bargain in telephone 
service. It’s good and it’s cheap. 
Nowhere else do people get so 
much service and such good and 


courteous service at such low cost. 


BELL TELEPHONE SYSTEM 
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Do you know that every fire insur- 
ance policy states that if fire occurs 
the insured shall furnish a complete 
inventory of the damaged and undam- 
aged personal property? If you should 
have a fire tonight, it would be almost 
impossible to recollect tomorrow 
everything that was missing. 

Get this free Household Inventory 
Booklet. It helps you make a com- 
plete list before fire strikes! It suggests 
objects frequently forgotten. It lists 
rooms one by one. Make an inventory 
right away and keep it in a safe place. 
It will save you work, worry and dol- 
lars and cents if you should have a 
fire. Send the coupon. It costs noth- 
ing. No obligation. 


THE AMERICAN INSURANCE GROUP 
Dept. 1117, 15 Washington St. 
Newark, N. J. 


Without charge or obligation, please 
send me your Houschold Inventory 


Booklet. 
Name M1. 


Street. 


City. State, 
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The I. C. S. student 


STANDS OUT! 


@ Does your employer “know you from Adam”? Does he con- 
sider you “just another employee”? Or does he keep an eye on 
you, waiting for a chance to advance your position and pay, 
because he knows you are training yourself for a bigger future? 


Read this letter recently received by the International Corre- 
spondence Schools: 


“It affords me a great deal of pleasure to be in a position whereby 
I can recommend your courses to any one who wants to advance above 
the common level. 

“In our organization it is easy to pick out the men who have been 
trained by International Correspondence Schools. In fact, our Manager 
and Vice-President, our Steel Shop Foreman, our Chief Engineer, our 
Foundry Foreman, and our Machine Shop Foreman are all products of your 
Schools, and they all rank high in their respective fields. 

“I unhesitatingly commend your training to any one who has in mind 
advancing in his work and assuming responsibility. 

JAMES H. MILLER. Pre: 
Inter-State Foundry and Machine Co., Johnson City, Tenn.” 


The time to start preparing yourself for the future is RIGHT Now] 
And the way to start is to clip this coupon—and mail it—ropay 1 


INTERNATIONAL CORRESPONDENCE "SCHOOLS 


BOX 7669-J, SCRANTON, PENNA. 

* Without cost or obligation, please send me a copy of your booklet, “Who Wins and * 
Why,” and full particulars about the subject before which I have marked X: 

TECHNICAL AND INDUSTRIAL SUBJECTS 


Agriculture Air Brakes 0] Contracting and Building O Manufacture of Pulp Paper OD Sanitary Engineering 
G Air Conditioning and Cooling O Cotton Manufacturing G Marine Engineering O Sheet Metal Work 
O Architectural Drafting Gi Diesel Engineering © Mechanical Drafti G Steam El eK 
G Architecture G Electrical Engineering Mechanical Eng’ GSteam E 
© Auto Electric Technician O Electric Lighting © Mine Foreman vigation Dj Steam Fitting 
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Address... 


. Present Position. 
‘espendence Schools Canadian, fontreal 
G1’ Kinosway, London, W. C. 2, England 


r ‘Orr 
British restdente send coupon to 1. C. 8., 
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_Everybody was sure 


GHOSTS 


were loose in our house 
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With it | not only perform mysterious stunts—But 

can build my own radio — My own telegraph prac- 

tice set—My own radio announce system—It’s just 
packed with fun and thrills! 


RCA Electronic Labs have won the cheers of thousands 
of real boys—and their Dads, as well! For these Labs” 
mean hour after hour of thrilling, exciting fun. And the 
Lab's parts may be used over and over again, for the 
construction of a variety of devices. 

Just think! With an RCA Electronic Lab you can build 
our own Magic Relay—and that means a barrel of 
laughs. For with it, you can keep the whole fails pees: 

ing by mysterious ringing bells, turning the radio on 
and off—and doing many other puzzling and amazing 
stunts, In addition, you will have a grand time con- 
structing your own radio receiver and your own tele- 
graph practice set, as well as an announce system for 
talking through the family radio. 

Yes sir! All the adventure of electronics is yours with 
one of these fascinating new Labs. And while you're en- 
joying yourself—you'll be getting valuable knowledge 
too. So see the RCA Electronic Labs today. ‘Available in 
two models. Priced from $7.50.* All parts are genuine. 
On display at your RCA Victor Dealer’s—or wherever 
toys are sold! 

For finer radio performance—RCA Victor Radio Tubes 
‘Trademark ‘*RCA VICTOR” Rex. U.S. Pat. Off. by RCA Mf. Co., Inc. 
*Prices f. 0. b. Camden, N. J., subject to change without notice, 


Put on your own radio dramas...with sound effects! 


SEE NEW RCA SOUND CONTROL STUDIO 


RC) ELECTRONIC LABS 
AND SOUND CONTROL STUDIO 


By-Products Division, RCA Mfg. Co., Inc., Camden, N. J. 
A Service of the Radio Corporation of America 
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\OMEWHERE there is a Tom Smith—that name is as 

) good as any—who is practically flat broke, back on 
is heels and discouraged today. Perhaps he’s in debt. 
erhaps, as far as his job is concerned, he’s in a rut. Per- 
aps he’s just a victim of these trying times. Yet—he 
‘ill has vision, imagination. And—ambition. He still 
elieves that he’s 3 going somewhere . . . somehow, some 
ay, some time. He hasn’t given up hope. He still be- 
eves in success and opportunity. 

Tom Smith will read this advertisement. No—there 
}a better way of saying it. Tom Smith will study this 
dvertisement. He will read it once, then again, then 
et again. It will strike a responsive chord somewhere 
ithin him. It will stir his dormant ambition, give 
ings to his imagination, set his vision afire. And he 
ill act! As though Hope—as swift and powerful as 
ghtning when it strikes—had suddenly taken pos- 
ssion of him, he will take advantage of the oppor- 
inity this advertisement offers him. And then— 

Six months from now, his friends may say, “Have 
ou heard about Tom Smith? Yes—just got a new job 
‘ith an increase in salary.” And two years later, the 
usiness journals in his field may report, “Thomas 
mith Appointed Manager.” And five years... or ten 
or fifteen years hence, the sign on his office door may 
2ad “Thomas Smith, President.” 

All because Tom Smith had the vision, the imagina- 
ion, the ambition, to recognize the significance of this 
dvertisement. Because he had the foresight to see that 
ere was his way to opportunity. 

* Ok OK 
his page advertises the training of LaSalle. It is a 
nique institution in many respects. It utilizes Uncle 
Sam’s postal service in its con- 
tacts with its students. It is the 
school for those men and women 
who work by day in every 
type of business and pro- 
fession. It is the school of 
the clerk ambitious for 
success in accountancy. It 
is the school of the busi- 
ness man with an eye upon 
an executive position. It is 
the school of men and 


a 


jaSalle Extension University: 


A Correspondence Institution 
Dept. 1183-R, Chicago 


am in earnest about my success and I would like to have your special 
oklet—without any cost or obligation to me—about my opportunities 


id your success training in the business field I have checked. 
O Business Management 
OHigher Accountancy 
OTraffic Management 
O Commercial Law 
OLaw: Degree of LL. B. 
Modern Bookkeeping 
OG. P. A. Coaching 


O Modern Foremanship 


O Business English 
OEffective Speaking 
O Office Management 
OStenotypy 


NOVEMBER, 1939 


TODAY... 


Almost Broke! 


(et tomorrow Tom Smith will be on his way 
oward being a really successful man .. . 


O Industrial Management 


O Business Correspondence 


women, young and mid- 
dle aged, who wish to 
become accountants, 
bankers, sales managers, 
traffic experts or specialists in some one of fifteen differ- 
ent fields. In short, it is the school for ambitious people, 
determined to succeed, who recognize that only by 
thorough specialized training can they reach their 
objectives. 
In the history of LaSalle, there have been more than 
,000,000 such men and women. They have gladly 
substituted night hours of study for night hours of 
aimless pleasure. They have sacrificed hours of minor 
enjoyment to reach years of major success. They have 
studied hard—accumulated the accurate, comprehen- 
sive and practical training LaSalle offers by its famous 
Problem Method—thus wresting from Life the success 
which long before many had thought was not for them. 
The LaSalle Method is comprehensive, yes. It is 
accurate, up-to-the-minute and alive. It is invaluable 
training. But above all things, it is a Road Towards 
Success. It is not an easy road. It is not the road for 
sluggards, for those who refuse to sacrifice and work. 
Rather, it leads to their destination only those who have 
the will to finish what they have once begun. 


se * 


Perhaps you think that prophecy of Tom Smith’s career 
mentioned above is pure fantasy. Perhaps you feel it is 
solely the’ product of an advertising writer’s imagina- 
tion. If such are your beliefs, you are wrong. For that 
prophecy is based upon past experience— 
he past experience of thousands of discouraged Tom 
Smiths who read just such an advertisement as this 
ears ago. Tom Smiths with vision and ambition and 
imagination who accepted LaSalle’s offer of one of the 
booklets listed below. And—who found the booklet so 
intriguing, so full of hope, that they enrolled in LaSalle 
.... and as the months passed, they found themselves 
rising out of their rut, reaching toward more attractive 
and better-paying jobs. Finally, achieving rich and 
deserved success in their chosen lines. 
Tom Smith, wherever you are, whoever you are, 
whatever are your ambitions—here is your opportunity! 
Are you going to pass it by? 


Ask for one of these 
Booklets—or a simi- 
lar one on your own 
field of business. They 
are free! 
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(NAME AND ADORE: 


“When I finished training I accepted a job as ser- 
viceman with a Radio store. In three weeks I was 
made service manager at more than twice what I 
earned in the shoe factory.” 


Be a RADIO 


Find out How | Train 


RADIO IS A YOUNG, growing field with a future, offer- 

ing many good pay spare time and full time job oppor- 

tunities. And you don't have to give up your present 
job to become a Radio Technician. I train you right at 
ome in your spare time. 


Why Many Radio Technicians 
Make $30, $40, $50 a Week 


Radio broadcasting stations employ engineers, operators, 
station managers. Radio manufacturers employ testers, 
inspectors, foremen, servicemen in good-pay jobs. Radio 
jobbers, dealers, employ installation and service men. 
Many Radio Technicians open their own Radio sales and 
repair businesses and make $30, $40, $50 a week. Others 
hold their regular jobs and make $5 to $10 a. week fixing 
Radios in spare time. Automobile, police, aviation, Com- 
mercial Radio; loud-speaker systems, electronic devices 
are other fields offering opportunities for which N. R. 1. 
gives the required knowledge of Radio. Television prom- 
ises to open good jobs soon. 


Many Make $5, $10 a Week Extra 


in Spare Time While Learning 


The day you enroll, I start sending you Extra Money Job 
Sheets which start showing you how to do Radio repair 
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bse a “I had an $18 a week job in a shoe factory. “The training National Radio Institute gave me 
A I'd probably be at it today if I hadn’t read was so practical I was soon ready to make $5 to $10 
y about the opportunities in Radio and start- a week in spare time servicing Radio Sets.” 
ed training at home for them.” 


“Eight months later N. R.1. Employment Depart- “N.R. I. Training took me out of a low-pay shoe 
ment sent me to Station KWCR as a Radio operator. factory job and put me into Radio at good pay. 
Now I am Radio Engineer at Station WSUI. I am_ Radio is growing fast,” 

also connected with Television Station W9XK.” 


Technician ¢ 


You at Home >» 


jobs. Throughout your training I send plans 


x 
and directions which have helped many make | fy MAIL THIS NOW 
$200 to $500 a year in spare time while learning. = Get 64 Page Book ree 


I send special Radio equipment to conduct ex- = 

periments and build circuits. This yee eens method 

makes learning at home interesting, fascinating, prac- 

tical. 1 ALSO GIVE YOU_A MODERN, PROFESSION Sac OM i Soeelent Se eee 

AL ALL-WAVE, ALL-PURPOSE SET SERVICING National Radio Institute, Washington, D. C. 

INSTRUMENT to help you make money fixing Radios Dear Mr. Smith: Send me FREE without obligation, 
your 64-page book ‘‘Rich Rewards in Radio’’ which 
points out Radio’s opportunities and tells how you train 

men at home to be Radio Technicians. (Write Plainly.) 


J. E. SMITH, Pi 

National Radio 
Established 25 Years 

He has directed the training of 

more men for the Radio Industry 

than anyone else. 


while learning and equip you for full time work after 
you graduate, 


Find Out What Radio Offers You 


Act Today! Mail the coupon for my 64-page book, “Rich 
Rewards in Radio.” It points out Radio's spare time 
and full time opportunities and those coming in Tele- 
vision; tells about my course in Radio and Television; 
shows many letters from men I have trained, telling 
what they are doing and earning. Read my money 
back agreement. ‘AIL COUPON in an envelope or 
paste on a penny postcard—NOW! 


J. E. SMITH, President 
Dept. 9MP3, National Radio Institute, Washington, D. C. 


NAME... . AGE.......... 


ADDRESS. 
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NO MATTER WHERE YOU ARE 
OR WHAT YOU DO 


-we have a training plan for YOU! 


IF you are sincerely ambitious and interested in mak- 
ing good in the Diesel field, be sure to immediately 
investigate our flexible training plan that will fit your 
circumstances. A Plan for every Man. A Plan for 
those seeking immediate shop training as well as for 
those who cannot give up their present employment 
and income. For 3+ ee National Schools, a recog- 
nized leader in the field of trade education, has helped 
wide-awake men to success. 
school will supply 


This million-dollar trade 
you with a sincere, honest state- 
ment of facts of w you should do to quickly get 
into the profitable | Industry. No exaggerations 
—no misstatements; and a definite plan to fit you. 


Write Today 
For Full Details 


Mail the coupon below. Find out 
how you can get the finest in 
Diesel training without delay. 
See how this great trade school 
operates and makes its facilities 
available to every ambitious man. 
Actual work in modern training 
shops, a part of evers 
struction. Shop methods 
tested for84years. Fase 

ficient preparation, Get the facts. 


NAHONAL SCHOOLS 
pe \ LOS ANGELES, CALIF. 


WE ARE DEFI- 
NITELY INTER- 
ESTEDIN 
HELPING MEN 


OF LIMITED 
INCOME AND 
“BLIND ALLEY” 
JOB HOLDERS. 


e 
Complete Training in 
Diesels and Gas Engines 
Oldest Trade School in West 
e 


POLL OLE, 
Request for Free Literature 


NATIONAL SCHOOLS, (established 1905) Dept. 11-PSA 
4000 South Figueroa Street, Los Angeles 

Please send me, without obligotion, your FREE LITERATURE 
and information. 


NAME AGE 


ADDRESS. city. STATE 
DDD DP PSP PPP PPPS POG 


PAPI 
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PARKS 


PARKS AIRPORT 


AIR COLLEGE 


EAST ST.LOUIS. ILL 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Majoring in AVIATION 


Accredited by the Illinois Superintendent of Public Instruction. U.S, 

roved as a Commercial Ground and Flying School and Mechanics 

pol, Accredited by and cooperating with the United States Army Air 

in giving flight and mechanical training. Open to high schoo 

graduates. 

FOUR courses lead to B.S. dearees in Professional Piloting, Aviatior 

Opera jons, Maintenance Engineering, Aeronautical Engineering. 

iS TEEN TRAINING PLANES are used in professional flight 

training which prepares graduates for airline flight operations. 74% 

of graduates enter air transportation in North and South America, 
1200 hours being flown monthly, 

‘arious fields of aviation, 

ca eeroliment limited to a total of 300 commercial 

aviation students. Total enrollment 415, 

1(-acre airport, 18 buildings devoted to school purposes exclusively. 

Dormitories and dining hall at the College. 

Winter Term January 8. Send postcard for new 60-page catalog. 


13thYEAR parks Alf COLLEGE, East St Louis, Il, 


TECHNICAL AND. AEKUED QoursEs. Nonaseantial ie romnlts 
TIME AND MONEY SA ast 2yrx., diploma 1 ce 
fructaral, Civil ‘Reronaatica 

ir Conditioning, Electric Refrig: 
‘and 4months in Elec: 


Electric Refrigeration, 
‘TUr Part: 


eC 
it in Sept., short courses 


ing tres. 


Kansas City, Mo. 


EE, 
“ELECTRICAL ENGINEERING 


Condensed ONE-YEAR residence course combines 
' theory with practice in well-equipped laboratories. 
}i High employment record. Suburban campus; mod- 

ern buildings; dormitory. 47th year, CATALOG, 
Give age. 


; 
BLISS "Scicor" 


Washington, D. C. 


} 


nsive. 182-page Music Dic- 
toplessons when youlike. 
¥ bac Writ¢ for free details. Hamann 

SUSN. Sith Place, F-8, Milwaukee, Wis, 


Easy lessons at home. Inex 


More good jobs now in Draftin Learn AT 

HOME'in spare time (or at_our a cago School); 

Send post card for FREE TRIAL LESSON a 

see how easy to learn and get a good job. 
CHICAGO TECHNICAL COLLEGE 

P-216 Tech. Bidg., 118 E. 26th St., Chicag: 


TOON vour way 
Ex to $UCE 


<Z) powt copy ~LEARN ESS! 
RAYE BURNS will teach = HOW to CREATE 
ORIGINAL CARTOON e that you can’ 
SELL! Course has 26 Jewons and 600 illustrationa' 

‘Send name and address for free details, Only... 


RAYE BURNS SCHOOL, Dept. S, Box 2194, CLEVELAND, 0. 


BARGA 
Used H 


AecHT-SOLD- RENTED 


Write today for big FREE illustrated catalog explainin 
zing service. Used correspondence courses an 
Eo tional huok on every subject. 100% satisfaction 
pn . We buy for cash—we offer unbelievable 
jareains, Send your name on penny postcard at oncel 


No obligation. 
NELSON CO. 
L-202 Manhattan Bidg. 


Chicago 
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Atlas Champion 
Cup Winner 
This is an ordinary, snai 
shot of one of Char 
‘Atlas’ Californian pupil 


oupon O'Brien sent to 
f Book. Yours is be- 


G. O’BRIEN saw my coupon. He clipped and mailed it. 

« He got my free book and followed my instructions. He 
‘became a New Man—and also won one of my Atlas-Cham- 
pion, Sterling Silver Cups for his physical improvement. 
INOW read what he says: 

“Look at me NOW! Dynamic Tension 
WORKS! I'm proud of the natural, easy way 
you have made me an ‘Atlas Champion’!” 


J. G. O’Brien 
Would you like to have a Then I _ discovered 
3 ‘ the secret that changed 
handsome build — greater ine into “The World's 


physical development — a Most Perfectly Developed Man,” the title I 
strong, muscular body? won twice and have held ever since, against 
Then listen to this: pee) = Serre la Dyeanie Tension. 
natural method. Its purpose is not 
I, myself, was once. @ only to give you the powerful, ri 
I, Pas , rippling mus- 
skinny weakling of 97 lbs. cles souid like to see in your ‘own Mirror, 
I didn’t know what real health or but also—for those whose systems are slug- 
strength were. I was afraid to gish from lack of proper exercise—to help 
fight, ashamed to be seen in a them tone up their entire body, inside 
swimming suit. and out. 


Do you Bente i Os, ‘build? one you ae ge Surely this is _ 
Are you. dissatisfied with your proof enough that by continuing with * 

resent physical development? All my ‘‘Dynamic-Tension’’ method I y CHARLES ATLAS 
z ask is a 7-DAY TRIAL. Just can make you a New Man—give you Dept. 1L, 115 East 23rd Street, 
one week! in even that short time bodily power and drive, and put you = New York, N. ¥. 
you will notice your chest harden- _ Magnificent physical condition is 
you will notice your chesien solid which ‘wins you the envy and respect y namie Rention"ese els mace me a New Man 
muscle—or the 7-Day Trial will of everyone. —give me a healthy, husky body and big mus- 
cle development. Send me your FREE book 
‘Everlasting Health and Strength,” and full 
details about your 7-DAY Trial Offer. 


Let me show you the results produced for other men! 


Il send you FREE my famous book, ‘Everlasting Name... 

Health and Strength.” It shows actual photos. Write (lsase meine cn waite PIRIO) 
your name and address carefully on coupon. Mail to me 

personally today. I'll rush your free copy to you AT Address... 

ONCE! Charles Atlas, Dept. 1L, 115 East 23 Street, 

New York, N. Y. Cit; . State... 


Sounds Like a Good Idea. 
Go Ahead and Try It Out 


Havine just got through with a siege of 
the painters, I’ve been wondering why some 
one doesn’t design a 
“paintless house.” 
With stainless-steel 
walls, a plastic ceil- 
ing, and some sort of 
waterproof composi- 
tion flooring provided 
with an inconspicuous 
gutter and drain, the 
problem of cleaning a 
room would be re- 
duced merely to re- 
moving the furniture 
and washing it down 
with a hose. Such a 
room would cost more, but then you don’t 
exactly get painters to work for nothing. 
—T. K. V., St. Louis, Mo. 


YEAH, AND THEN BE 
SORE’ BECAUSE YOU 
COULDN'T CHANGE THE 
COLOR SCHEME; 


How Can It Be Going Somewhere 
and Standing Still, Too? 


REcENTLY a group of us were listening to 
an Army officer talking about the high-speed 
tanks that form an important part of the 
U.S. Army’s newly formed mechanized units. 
Everything was understandable enough until 
he came to explain the operation of the rub- 
ber endless treads on which these fighting 
units run. If a tank is rolling along a road at 
twenty miles an hour, he said, at any given 
moment the top horizontal portion of the 
endless tread is moving at forty miles an hour, 
while the bottom horizontal section in con- 
tact with the ground is not moving at all! 
Now I don’t doubt this statement, since an 
officer in the mecha- 
nized cavalry wouldn’t 
be an officer if he 
didn’t know his onions, 
but I would like some 
patient person to ex- 
plain to me in terms 
of one syllable just 
how a practically non- 
flexible, endless tread 
attached to a moving 
object can be at rest 
and also moving twice 
as fast as the object, 
all at one and the 
same time. As I see it, that means that the 
tank is traveling twenty miles an hour faster 
than the bottom of the tread, and at the 
same time, loafing along twenty miles an 
hour slower than the top of the very same 
tread. To save my sanity, some one has got 
to give me the low-down on this, and soon. 
—K. A. M., Chappaqua, N. Y. 


GUESS IT'S RIGHT, MY 
HEAD‘S DOIN’ FO AND, 
1M STANDING STILL: 
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Even a Hurricane-House Owner 
Has Something To Worry About 


Tuat “hurricane house” described in your 
last issue has all the earmarks of a smart 
idea for a stiff breeze, but I hate to think 
what would happen if the weather-vane 
dwelling happened to be directly in the path 
of even a gentle “twister.” Mr. Koch better 
build in a good set of four-wheel brakes if he 
doesn't want to wake up with a dizzy feel- 
ing some night and find everything spin- 
ning.—R. P. D., Topeka, Kan. 


Those POTS and WOLS 
Will Drive Him STUN 


TELL me, is this the United States—or 
China? I’ve just come back from a trip in 
my car, and there was one thing that just 
about drove me nuts. I mean this business of 
painting warning signs 
on pavements, with 
the letters arranged 
vertically to read from 
bottom to top. I realize 
that it is done that 
way because motorists 
are expected to read 
the nearest letter first, 
and so on. But you 
don’t read them that 
way. You see the word 
as a whole, and natu- 2S 
rally read it from top 
to bottom, as anybody 
except a Chinaman would. The result is that 
STOP becomes POTS, and SLOW becomes 
WOLS. Goodness knows, the roads are 
dangerous enough as it is, without motorists 
seeing POTS before their eyes, or suddenly 
encountering WOLS at a busy intersection. 
Let’s go back to the good old American 
custom of writing from top to bottom.— 
M. E., Newark, N. J. 


The Drought Was a Break for the 
B.O.E.A.P.Q.0.T.U.S.D.0.A. 


Serious drought last summer? Brother, 
you should have seen some of the farms 
around this vicinity late in July. Before it 
was over, nobody was worrying about such 
things as lightning bugs, mosquitoes, crickets, 
tree toads—no, not even about Japanese 
beetles! It’s really about these last, however, 
that I'm writing. Your correspondent won- 
dered if the drought might mean we could 
hope for fewer Japanese beetles next year. 
I recently read in the (Continued on page 16) 


THAT DOES IT! 
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Training Counts in Every Field 


When Signals are Called 


To play the game—whether on the football field or in 
the bigger jobs of business and industry—you must 
know what to do when the signals are called. To make 
the team a player must be above average—and you 
must be above average to meet the demands of em- 
ployers for the better paid positions. 

Your own ability to hold the better jobs depends 
entirely on the preparation you have made to accept 
the opportunities offered every month in the year 
in the active fields of today such as Air Conditioning, 
Diesel Engineering, Destting and Design, etc. Men 
in these fields and others with preparation as account- 
ants and in merchandising are being advanced into 
such openings as department heads, managers, fore- 
men, superintendents, traveling auditors, etc. 

Your opportunity today simply means being ready 
for the good jobs looking for good men—your chance 
for a worthwhile position depends on whether or not 
you will prepare to meet the demands of employers 
all over the country who are offering the big jobs to 
men who can handle them! 


Without training a man is no more valuable at 40 


than at 30, is old at 50. But the doctor at 40 or 50isa 
better doctor than he was at 30—and it’s the same with 
men trained in other fields—executives, draftsmen, 
engineers, merchants, architects are young at 40, 
at 50 — and still have many good pay years ahead, 
Promotion, higher pay, reward properly trained men! 


American School, an educational institution incor- 
porated “not for profit,” has used for over 40 years a 
direct and practical method for preparing men to handle 
the bigger jobs in business and industry. 


American School graduates hold important positions 
as engineers, accountants, experts, draftsmen, managers, 
etc., or successfully operate their own business. Thou- 
sands of our High School graduates have entered col- 
leges, universities, normal schools, etc., have attained 
success in business or industry. 


_Find out how American School can help YOU, the 
difference it may make in your entire future success 
and happiness! Mail coupon today for free Bulletin 
and early lesson in field of your choice. No obligation 
on your part. 


American School, Dept. G846, Drexel Ave. at 58th St., Chicago 


----Cut Along This Line. _. 


Try a Lesson Yourself 


No Obligatio 


American School, Dept. G846, Drexel Ave. at 58th St., Chicago 


I have checked the line of work in which I would like a good job. Please send me without expense or obli- 
gation on my part a copy of your Bulletin and an early lesson in the field I have selected. 


O Electrical Engineering 
OG Diesel Engineering 


O Air Conditioning 

O Architecture 

DO Automotive Engineering 
DO Automobile Re: 


unting 

OC Business Management ional Accounting 
OD Civil Engineering |. C. P. A. Coaching 
O Aviation O High Sch 
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O Contracting, Bullding O Highway Engineering 


BULLETIN 


O Law 

Liberal Arts (College) 

O Mechanical Engineering 
O Merchandising 

D Private Secretary 

© Radio and Television 

O Sak nship 

1D Shop Practice 

O Steam Engineering 


American School 
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Our Keaders Say au 


papers that this is so. It seems that the 
beetles lay eggs or something underground, 
and that when these hatch, the grubs need 
a lot of water. Lack of it kills a good major- 
ity of them. It’s a break for us suburbanites 
and for (this mouthful always tickles me) 
the Bureau of Entomology and Plant Quaran- 
tine of the United States Department of 
Agriculture!—H. J., Morristown, N. J. 


It looks as Though Some One 
Must Have Been Gypped 


One of your bright math enthusiasts 
should toss this one off in stride. Smith left 
a $100 bill with the proprietor of a hunting 
lodge while he went off on a week’s hunt- 
ing trip. The day after he left, one of the 
proprietor’s creditors demanded payment on 
a $100 note from the proprietor, who decided 
to pay up with the absent Smith’s century 
and put it back later. The creditor im- 
mediately turned over 
the 100 smackers to 
his wife, who paid last 
year’s coal bill with it. 
The coal dealer, de- 
lighted at the unex- 
pected windfall, re- 
paired to the hunting 
lodge and gleefully 
paid it over to the 
proprietor as final 
payment on a _ boat 
he’d bought from him. 
The proprietor, pleased 
to have the bill in his 
hands again, put it back in his safe. Present- 
ly, Smith returned from the hunt and asked 
for his money. When the proprietor handed 
it to him, Smith promptly threw it in the 
fireplace where it burned up. “It was a 
counterfeit bill that I found,” Smith ex- 
plained. “Before I went away I was planning 
to pass it off on somebody, but now I think 
better of it.” Who got gypped?—R. G. N., 
Albany, N. Y. 


MONEY'S VALUE !S ONLY 

THE CONFIDENCE OF 

THE PUBLIC INIT AS, 

A MEDIUM OF TRADE: 
iz 


It’s Not a Question of Oxygen, 
But How To Get Rid of the Water 


No onz can disagree with the motives that 
prompted J. R. to suggest the emergency 
making of oxygen in submarines in distress 
by means of electrolysis of sea water. But 
I’m afraid he’s barking up the wrong tree. 
In time of submarine disaster, the immediate 
problem is rarely one of oxygen supply, it 
seems to me. Rather, it’s shutting valves, 
repairing damage, and keeping salt water 
from the battery room. Always, the oc- 
cupants must make every effort to establish 
communication with the outside. Not being 
a submarine expert, I wouldn’t venture to 
guess what other problems might have to be 
solved, but I’ll bet none of them would be 
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oxygen, reserve supplies of which could be 
and doubtless always are stored on board. 
—O. S., Fall River, Mass. 


“Ship-to-Shore’’ Communication 
Will Be a Real Problem Then 


THE planet Mars has 
just passed closer to 
the earth than it’s 
been for more than a 
dozen years. It brings 
up a question that’s 
been bothering me. 
Every so often we 
hear of supposed radio 
signals from places 
like Mars in outer 
space, and I’m wonder- 
ing how we receive 
them—if they really 
do get here. As I under- 
stand it, the thing that makes radio reception 
possible is the layer of ionized atmosphere 
several miles up. Now, if radio waves bounce 
off the inside of this electric shell, wouldn’t 
they also bounce off the outside, preventing 
them from reaching our receivers at all? 
What's going to happen to rocket-ship-to- 
earth communication if we ever should have 
interplanetary travel?—D. M., Glencoe, Ill. 


He Had a Fine Ride—Except 
for the Battery-Acid Bath 


F. H. asks why some one doesn’t put an 
electric drive on bicycles. I’ve tried it, almost 
exactly as he pro- 
posed. The motor was 
a Model A Ford power- 
plant-type generator, 
operating as a series 
motor. The speed was 
around fifteen miles 
an hour on the level, 
but after some forty 
miles, the rider was so 
drenched with battery 
acid that he gave up 
the idea of using wet 
batteries on a bike.— 
A. J. M., Seattle, Wash. 


MAYBE THE ROCKET 
SHIP WILL BOUNCE, 
RIGHT BACK, TOO. 


THE GUY MUST HAVE 
BEEN A NUDIST | 
AFTER THAT RIDE + 


Add Your Figures Properly 
and It Comes Out All Right 


Is C. S., of Baltimore, trying to kid some 
one with his chiseling bell-hop? I'll admit it 
sounds tricky at first, but if you add up your 
figures properly, it comes out all right. The 
three guests lay out $10 apiece, or $30, and 
get back $1 apiece—total outlay $27. Now to 
keep yourself straight, you've got to add the $2 
that the crooked bell-hop held out to the $25 
that the hotel retained: Total, $27. Add to 
this the $3 refund and (Continued on page 18) 
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How Big Is YOUR PAY-CHECK? 


If you earn under *3,000, 


Higher Accountancy may 
be the answer for you 


8 ‘HE size of my pay-check? What business is it 
of yours?” Perhaps that’s the first reply that 
comes to your mind. 

But—stop a moment. It really 7s our business—to 
help men just like you. In fact, it’s been our business 
here at LaSalle for 30 years. 

If your pay-check isn’t all that you’d like it to be, 
why not consider accountancy? Why not become 
a member of this well-paid and respected field? 
Why not, in Short, prepare yourself to earn real 
money—insure a g home for your family—a new 
car—an education for the growing youngsters—a 
bank account for a rainy day . . . these and many 
more of the precious things in life? 

Maybe you’re one of those ever hoping for “breaks” 
that will give you a higher standard of living. Yet 
that’s precisely what most of 30,000,000 other em- 
ployees in this country are doing. 

Not all of them, of course. Here and there you 
find ambitious men who aren’t depending on luck 
to carry them ahead. They’re following a tested 
path to increased earnings—leaving nothing to mere 
chance. They’re training themselves for better jobs 
—every week spending a few hours in serious but 
interesting study at home. 

Some day, as expert bookkeepers and later as 
accountants, these determined men will have stand- 
ing and a considerably larger income—in a profes- 
sion that pays and pays well. 

Why don’t you do as they are doing—take ad- 
vantage of LaSalle training? Even though you do 

“not know the fundamentals of bookkeeping now— 
you nevertheless may have an excellent opportunity 
to master accountancy. Many others have done it. 

Perhaps you're asking yourself, ‘““But don’t these 
others possess natural ability that I lack? Don’t I 
need a special talent for all this?” 

Ask rather, “If I do my part, won’t J get results, 
too?” 


ing, Auditing, Cost Accounting, Business Law, 
Organization, Management and Finance. The train- 
ing—complete and intensive all the way—takes you 
right into C.P.A. coaching if you desire. 

Later, when you're an accountant, it may be 
possible to go into business for yourself as a public 
accountant and be independent. Or, if you choose to 
work for someone else as an executive accountant, it 
well may be for a salary several times that which 
you draw now. 


Write for this FREE book 
If you're tired of pinching pennies, investigate ac- 
countancy and LaSalle training. There isn’t a faster, 
less expensive or more convenient method to master 
accountancy. Fill in the coupon and mail. We'll 
send you our 64-page book, “Accountancy, The 
Profession That Pays.” 

Then, when you read all the facts, you yourself will 
be able to judge best whether you have the will to 
study and apply your best efforts—toward a more 
secure future. 


You will! For all it takes is in- 
telligence, serious study and work 
—not genius. Under the LaSalle 
system you solve problems by sim- 
ple steps . . . from day to day, as 
an expert accountant does. You 
use the same basic principles. And 
when these problems become diffi- 
cult and puzzle you, you get counsel 
that could be matched only through 
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LaSalle Extension University 
A Correspondence Institution 
Dept. 1183-HR Chicago, Ill, 


I want to earn a bigger salary—through accountancy training. 
Send me, without cost or obligation, your 64-page book, “‘Accoun- 
tancy, The Profession That Pays.” 


personal coaching by a battery of NGG s sesters ns as os cwieipencemesReatenss cs Tae Ne ERe TORS 7 
experts in a big accounting house. . 
In a comparatively short time, Present Posen. 24% ion sepeeaenecsanse ae ceseaes Age aauss 
you train yourself in Elements of 
ting, Principles of Account- ROARS «od: sincarecson ysis h a SRR S SEEN ES GYiss ceemoscex seis 
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Our Keaders Say ides 


you have $30. When I can figure them out, 
they are simple.—C. E. B., Hollis, N. Y. 


At Any Rate, There’s Been 
No Protest from the Rats 


May I enter my protest against the “scien- 
tific’ tests made by some Kansas City re- 
searchers who recently put some rats on a 
three-month binge, giving them nothing but 
alcohol to drink. The 
experiment proved, ac- 
cording to the papers, 
that rats, like human 
beings, were creatures 
of habit and, when 
intemperate, were 
victims of headaches 
and other hangover 
complaints. My pro- 
test is against that 
assumption “when in- 
temperate.” Who ever 
heard of an intemper- 
ate rat, and what good 
can such tests be since rats, by all normal 
human rationalization, must be classed as 
temperate? Wouldn’t it be just as logical to 
put humans in a cage with nothing to eat but 
some cheese which was carefully placed on 
the hair trigger of a rat trap? After a while, 
the humans would conceivably get so hungry 
that they would risk busted fingers to get 
at the cheese.—T. A. W., Boston, Mass. 


WHAT Do YoU MEAN 
BY ANALOGY"? ALOT. 
OF THEM ARE RATS! 


That’s Close Figuring 
on Anybody’s Speedometer 


IN recarp to the problem submitted by 
D. R. C., of Sacramento, Calif., in the Septem- 
ber issue: According to my calculations, the 
speed of the car must be 38.843 miles an 
hour.—W. L. B., Chicago, Ill. 


The Psychology of Odors 
Interests This Bee Keeper 


As a keeper of bees, I have often noted the 
importance of odors in the hive. Members of 
the colony are recog- 
nized by their smell; 
interlopers are de- 
tected by their odor; 
the smell of the queen 
has a quieting and 
calming effect on the 
whole colony. I have 
often wondered why 
odors are not used 
oftener to produce de- 
sired psychological 
effects in humans. 
The brain was origi- 
nally a smelling organ, 
scientists tell us, and odors produce profound 
emotions over which the mind has little con- 
trol. A thorough study of the question might 


WELL, TEAR GAS IS 
ONE USE! 
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provide a list of odors that could be used in 
theaters, churches, factories, and homes to 
regulate emotions and increase efficiency. 
In fact, “smell propaganda” might become 
an important feature of future wars.—A. O., 
Springfield, Il. 


The Hunter Better Get a Little 
Practice in Jumping, Himself 


IN THE Ganjam District of Madras Presi- 
dency you get one of the best tiger-shooting 
areas in India. I was once out on foot on a 
shoot with a native tracker. Stalking along 
through the heavy undergrowth, I suddenly 
came face to face with a tiger. Of the two 
of us, I don’t know which was more sur- 
prised, myself or the tiger. Before I could 
regain my presence of mind, the tiger sprang 
at me. Fortunately, he 
misjudged the distance 
and sailed clear over 
my head, landing about 
twelve feet in the rear. 
With a growl of dis- 
appointment, he made 
off into the forest. A 
few days later, I was 
out again in that part 
of the forest, this time 
with a keen look-out 
for Mr. Stripes. I came 
across a cleared space 
where the small 
bushes had been uprooted and thrown aside. 
My guide did not know what it all meant, so 
I climbed a tree at the edge of the clearing 
to wait developments. Half an hour later, I 
was surprised to see the same old tiger, that 
had missed getting us a few days before, 
stalk into the clearing and, believe it or not, 
what do you think he was doing? Yes, that’s 
right, sir. He was practicing low jumps!— 
H.C. M. McL., Ramnad, South India. 


Speeds of 700 Miles an Hour 
Are Old Stuff for Rockets 


To E. F., of Atlanta, Ga., who is worried 
about the ultimate speed of airplanes whose 
propeller tips already are approaching, if 
not exceeding, the inefficient rate where they 
travel at the speed of sound, may I say 
you’ve overlooked the possibility of the 
rocket. I’ve read that the rocket is the most 
efficient self-propelled motor, having higher 
than ninety-nine-percent efficiency. Further- 
more, it was a good three years ago when I 
first read of a rocket reaching the speed of 
more than 700 miles an hour. Now I'd like to 
read some up-to-date news in P.S.M. on what 
is being done in experimental rockets at the 
present time. Incidentally, since rocket 
motors are so extremely efficient, why can’t 
they be used to propel airplanes, in place of 
the highly inefficient gasoline motors now 
in use?—W. B. N., Louisville, Ky. 


PRACTICE MAKES 
PERFECT! 


POPULAR SCIENCE 


HAVE YOU GIVEN THE DIESEL 
FIELD ANY REAL THOUGHT? 


\ — b u f ann You have seen the full page newspaper and magazine 
y ads on new type Diesels. You have read frequent news 
f ha ve yo a items on the rapid, ever-expanding adoption of Diesel 


power. You have seen many magazine articles on the 


conn ected spectacular growth of the Diesel industry. But have you 
4 connected any of them with your own future? 
them with : 


Investigate for yourself . . . get your free copy of the 
i pictorial “March of Diesel” . . . find out about Hemphill 
(97) } Diesel training. You can start right at home and finish in 
f the Hemphill Schools shops. Send the coupon NOW. 


— 


All communications concerning enrollment in 


any of the Hemphill Diesel Courses should hill 
be sent to one of the following addresses: Hemp! Diesel Schools (ue nearest address) — 


NEw! Vonk 1:32 Queens Blvd, LiLLC. Please send data on your Diesel courses, Mil 
CHICAGO "ws.2006 Larrabee Street also free copy of illustrated booklet guy 


MEMPHIS...................431 Monroe Avenue “March of Diesel.” = 
LOS ANGELES........2012 San Fernando Rd. 
VANCOUVER, B.C.....1365 Granville Street Name. Age. = 


Applications for enrollment will be accepted Street = 
from English speaking students residing in 
ioreigit pounivies:=- Write: tox mpectal texas: City State m-4]-¢ 
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With the Inventors 


BOON to bandsmen who play outdoors 

in shivery weather during midwinter 
parades or at late-fall football games is a 
novel muff invented by Duane F. Rupert, 
of Gloversville, N. Y. Made with a durable 
waterproof covering of hide and lined with 
fleece or fur, the muff has a slide fastener 


to make it easy to slip on or off an instru- 
ment such as a clarinet. Openings in the 
muff allow the musician’s hands to finger 
the keys or holes of the instrument, while 
fully protected from the cold. The inventor 
claims that the muff will also prevent the 
condensation of water within the instru- 
ment and help preserve correct pitch, which 
is often disturbed in cold weather . . . IT 1s 
ESTIMATED that of every three lawsuits 
concerning patents, only one ever reaches 
a final decision in the courts, the two others 
being dropped by one side or the other, or 
settled amicably out of court .. . LOUISE B. 
PREBLE, of Hingham, Mass., proposes an- 
other bright idea 
for cold weather: 
An automobile 
steering wheel that 
is electrically heat- 
ed. Especially use- 
ful for drivers of 
open trucks or cars, 
the wheel has in- 
ternal channels 
that carry resist- 
ance wires. These 
heating elements 
are connected to 
the car battery 
through the wheel 
spokes and_ the 
steering column... 

2 DURING THE LAST 
FORTY YEARS, an average of about twenty 
of every 100 patents issued in the United 
States have been in some way related to 
automobiles or the automotive industry ... 
“WRITE IT ON THE CUFF” becomes some- 
thing more than a slang phrase with the 


development by Raymond E. Kinney, of 
Topeka, Kans., of a wrist-strap note pad. 
Installed in a case very similar to that of 
a wrist watch, rollers 
carry a narrow strip 
of paper on which 
notes and memo- 
randa can be writ- 
ten in the space 
normally occupied 
by the dial of a 
wrist watch. Moving 
knobs on the outside 
of the casing turns 
the rollers to pro- 
vide a fresh paper 
surface at any time, 
or to move previous- 
ly written notes back 
into view ... THE 
INCREASING COM- 
PLEXITY of many 
chemical patents is well illustrated by 
patent 2,163,607. It has seventeen claims, 
the first of which is broken up into twenty- 
nine distinct subdivisions .. . TO MAKE THE 
DRIVER of a taxicab that uses a meter hold 
to a true accounting of his fares, and pre- 
vent him from giving free rides, a new 
gear-shift control devised by Joseph Lad- 
daga, of New York City, makes it im- 
possible for the driver to shift into high 
gear unless the rear passenger seat is oc- 
cupied and the meter operating. When a 
customer sits down on the rear seat, his 
weight automatically actuates a hydraulic 
control that releases a gearshift locking 
device, and at the same time sets the cab’s 
fare meter in operation. To shift his posi- 
tion in the waiting taxi line, or for other 


short car movements, the taxi driver can 
proceed in reverse or in a low gear at any 
time ... THE U. S. COURTS have ruled that 
if one person suggests an invention to 
another, without giving him any explana- 
tion of how it can be put into effect, the 
latter can apply for a patent if he puts the 
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POPULAR SCIENCE 


SUCCESSFUL 
INVENTORS DO IT! 


IF there is a reliable formula followed by successful inventors, 
it is (1) a good invention, (2) a good patent, (3) a good market. 
To make the formula work, in this modern age of competition, 

int No. 2, effective patent protection, is the real connecting 


Fak between companion points No. 1 and 3. 


NATION-WIDE MERCHANDISING 
SELLS NEW PRODUCTS BY THOU- 


Many times inventors say, “It’s such 
SANDS a simple gadget—is it worth a patent?” 
Inventors who say this have little conception of 
modern merchandising methods. New gadgets are 
not “peddled” today from town to town. Mass 
production takes them over and turns them out 
immediately on a big scale. Nation-wide sales 
agencies put them quickly in stores all over the 
country. If a manufacturer takes your invention 
the wheels of mass production start rolling and— 
almost overnight—the new commodity or novelty 
is ‘fon sale” from coast to coast. That’s the 
modern American way. New production methods, 
salesmanship, advertising and promotion do not 
wait for public demand—they create it! Modern 
business makes pennies of royalty pile quickly into 
dollars of profit—profit that must be protected by 
worthwhile patent. 


BE SURE TO PROTECT YOUR RIGHTS 


The U. S. A. is the greatest open market for 
new inventions in the world. Here commercial 
striving is so keen that the unprotected invention, 
if it has public acceptance, is quickly “eyed” and 
may become the prey of eager competition. Worth- 
while manufacturers won’t bear the production 
costs and sales expense of promoting a_new in- 
vention unprotected by patent. A good, strong 
patent not only opens the road to marketing your 
invention, but closes it to would-be chiselers who 
may seek to reap the rewards of your creative efforts. 


LET US HELP YOU WITH YOUR PATENT 

During the past twenty yearswe have helped great 
numbers of inventors secure their U. S. Patents. We 
know the pitfalls and how to avoid them. We have 
trained, experienced patent draftsmen and registered 
patent attorneys ready to serve you—and each 
one, when he undertakes to handle your case, 
realizes that he is personally responsible to con- 
tribute the fullest individual effort possible. 


FREE RECORD OF 
INVENTION FORM 
MAKES IT EASY 


When you send for our 
FREE BOOK, we include, also 
Free, our specally prepared 
“Record of Invention’? blank 
on which you can quickly make 
and date a sketch and descrip- 
tion of your invention. This 
“disclosure”, asit is called, may 
be absolutely invaluable as 
evidence for you, should your 
rights ever be contested. Be 
sure to get it and use it. 


MAIL COUPON NOW! 


If you have an invention in the making—if you simply 
have the crude elements of an invention in mind—you 
should have our Big FREE BOOK without delay. It 
will guide you every step of the way—from the preliminary 
search stage to the issuance of the final patent grant. 
This book contains twenty-five chapters describing in plain 
man-to-man language the story of obtaining a patent and 
marketing an invention. This book is absolutely FREE— 
just tear off the attached coupon or write us a letter or 
posteard TODAY! 


CLARENCE A.OBRIEN 
and HYMAN BERMAN 


88-L Adams Building, Washington, D, C. 


Reg. Patent Attorneys Before U. S. Patent Office 
Please send me_at once your Big Free 48-Page 
Book, “Patent Guide for the Inventor” and your 
specially prepared ‘Record of Invention” form. 
This request does not obligate me. 


Name ______..... 


PAR ONE asc cscesnnsascrvicnenscenancscecns 


ms (Please write or print plainly) 


WHAT TO DO With Your 
INVENTION? 


TELL ALL! 


Patent facts clearly explained. 
Everything you need to know about 
protecting and commercializing your 
ideas. Mail coupon below for free 
copies of our booklets, “How We 
Protect You” and “Suggestions on 
How to Commercialize Your Inven- 
tion.”” We will also enclose our orig- 
inal Certification of Invention form, 
valuable proof in showing priority. 


OUR 63 YEARS’ EXPERIENCE 
is your assurance that you are deal- 
ing with a reliable firm of regis- 
tered patent attorneys. We are 
ready to serve you quickly, 
efficiently, confidentially. 


C., A. SNOWRS : 


Reg/stered Patent Attorneys Since 1875 


Name . 


Street and No.......... 


or Eee n 


INVENTORS 


PATENT YOUR IDEAS 
SEND FOR FREE BOOK smmmp> ff) 


HOW TO OBTAIN A PATENT 


Written by a Former Member of the Examin- 
ing Corps (1922-24) of the U. S. Patent Of- 
fice. If rant to profit by your idea, you —S 
should take steps to apply for a U. S. Patent at 
once. Your first step is to get this Free Book. This inter- 
esting illustrated book contains valuable information you 
ave. It tells you fully how to obtain a patent on your 
in the quickest way. With this Free Book you will also 
“Record of Invention’ form on which you can 
easily record your idea. Personal and Confidential Service: 
Your case will be personally handled only by a Registered 
Patent Attorney who is Former Member of the Ex- 
amining Corps of the U. tent Office. All communica- 
tions confidential. 
MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Form. 


CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 


bem eeweweeeeeee eeeed 


My Personal 
service assures 
strictest confi- 
dence on all 


your patent 


PERSONAL SERVICE fen moa or 


drawing, or 
sketch and description of your invention, and $5.00. I will make a 
search and report promptly as to its patentability and send you a 
copy of my 72-page booklet. Or, if you prefer to read my booklet 
first, write today for FREE copy. Registered Patent Attorney. 


L. F. Randolph, 340-D Victor Bidg., Washington, D.C. 


With the Inventors 
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idea into practicable shape .. . TO SHOW 
CLOTHING FABRICS to customers in a way 
that will help them visualize how the ma- 
terial will look in 
a finished suit or 
overcoat, Lee L. 
Levering, of Tulsa, 
Okla., devised a 
novel system for 
fabric display racks 
used in clothing 
stores and tailor 
shops. A sample 
of clothing material 
is draped over a 
hinged arm of the 
display rack. <A 
salesman then 
places against it a 
panel of _ trans- 
parent material on 
which is drawn the 
outline of a suit of 
clothes on a human figure. Most of the 
transparent panel has been made opaque 
so that the underlying fabric shows through 
just the outlined clothed section of the fig- 
ure, thus providing the customer with a 
view of how the fabric will look made up 
into a finished garment ... IN AN ARGU- 
MENT over the rights to a trade-mark of a 
product or invention between the person 
who first thought of the name and the per- 
son who first used it commercially, the law 
practically always favors the latter... 
DESIGNED ESPECIALLY for use in movie- 
theater lobbies, an indicator invented by 
Leonard McGihon, of San Leandro, Cailif., 
shows just what portion of the theater's pro- 
gram is in progress at any given time, ap- 


proximately how long this feature will last, 
and when it will be over. The various parts 
of the program—feature pictures, news, 
shorts, and stage show—are marked on a 
semicircular dial, each taking space in pro- 
portion to the time it occupies during the 
course of one complete program. Moving 
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SUDDEN DEATH 
gave birth to A NEW IDEA 


In 1880, in the region around Scranton, Pennsylvania, 
coal was king—and death his grinning jester! 

In dark mine passages, men died of ignorance .. . 
ignorance of modern safety measures. Appeals for life- 
saving information poured in to a local newspaper, and 
were answered. Men lived, who might have died. 

Out of this situation grew one of mankind’s rarest 
achievements ... a new idea... the idea that when 
ambitious men demand vital training, yet are unable 
to go to school, a school must go to them! 

For 49 years, the International Correspondence Schools 
(with headquarters at Scranton) have been offering 
ambitious men sound, essential training in technical 
and business subjects. More than four million men 
have been enrolled in these world-famous Schools. Thou- 
sands of business and industrial leaders acknowledge the 
part I.C.S. training played in their success. 

Your lack of training may not kill you, as it killed 
so many miners. But it will kill your chances of 
success! Mail the coupon now—and learn how you 
can become a trained man, getting a trained man’s pay! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7670-J, SCRANTON, PENNA. 


Without cost or obligation, please furnish me with full par- 
ticulars about the subject before which I have marked X: 


TECHNICAL AND INDUSTRIAL SUBJECTS 


Dl Air Conditioning and 5 Diesel Engineering OD Radio O Refrigeration 
Cooling trical Engineering —_) Sanitary Engineering 
Architectural Drafting tric Lighting G Sheet Metal Work 


¢ Bosses O Steam Elec. Eng'ring 
Foremanship O Steam Engineering 
CG Heating O Steam Fitting 
OB Heat Treatment of O Structural Drafting 
Metals O Structural Engineering 
Bridge Engineering Highway Engineering © Surveying & Mapping 
Building Estimating House Planning O Telegraph Engineering 


Machinist O Telephone Work 
Mechanical Drafting O Toolmaking 

ical Eng'ring 
ing 


a Gacecian and 
Building 
O Cotton Manufacturing 


Plumbing 
Public Works Eng’ring © Woolen Manufacturing 


BUSINESS SUBJECTS 
Accounting G Civil Service Q High School Subjects 


Advertising 
Bookkeeping 


College Preparatory {anaging Men at Work 

Cost Accounlioe| 

Business ©. P. Account 
Correspondence First Vr. Col. Subjects Gj Secretarial Work 

Tl Business Management French O Stenog. and Typing 

6 Traffic Management 


DOMESTIC SCIENCE SUBJECTS 
anced Dressmaking (] Professional Dressmak- ‘Tea Roo 


Is and Cookery 
D Home Dressmaking 


oA and Cafeteria 


ing and Designing Management, Catering 


VaMe....0- 
Address. 
City 


Present Position.. 


Canadian residents send coupon to International Correspondence Schools 
Canadian, Limited, Montreal, Canada. British residents send coupon to I. C. 8., 
1 Kingsway, London, W. C. 2, England. 
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BATTERY MIRACLE 


See your Prest-O-Lite 
Dealer FOR SPECIAL 
LOW PRICE. 


It’s Prest-0-Lite’s 
Amazing New 


SILVER JUBILEE wv 


WITH 7 REMARKABLE FEATURES 


HAT a battery—and what a PRICE! Fiberglas 

insulation! 51 big powerful plates! Rugged con- 
struction that means no power leakage! Plenty of 
punch for winter starts! All these features, PLUS 
the Prest-O-Lite HiLevel principle that makes 
it necessary to water this battery only 3 times a 
year under normal usage. See your Prest-O-Lite 
dealer NOW —save time and money with this new 
Prest-O-Lite SILVER JUBILEE Battery. 


PREST-O-LITE BATTERY CO., INC., INDIANAPOLIS, INDIANA 
Manufacturing Plants at: Indianapolis, Niagara Falls, Oakland, 
Oklahoma City, Toronto 


HOW HiLEVEL 
2. FEATURE WORKS 


@ FILLING LEVEL of Hi- 
Level Battery. (Note extra 
height.) 
FILLING LEVEL of 
of [2] ordinary battery. 
By the time the fluid in a 
iLevel Battery drops to 
here, (note plates are still 
covered)... 

e ...in an ordinary battery it 
falls tohere, leaving a large 
part of the plate surface 
exposed and powerless. 


w 


HILEVEL 
BATTERY 


ORDINARY 
BATTERY 


Prestolite 


HiLEVEL BATTERY 
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With the Inventors 


(Continued from page 22) 


along this dial is a pointer operated by a 
special clock mechanism. A quick glance 
at this pointer will enable the theater 
cashier, doorman, or usher to answer im- 
mediately a patron’s question on the prog- 
ress or remaining duration of any feature 
in the show . . . WIPING CHALKED WORDS 


AND FIGURES from blackboards is no longer 
a chore for students or teachers when the 
blackboards are equipped with an auto- 
matic eraser developed by Gordon C, Farm- 
er, of Richlands, Va. When a switch is 
flipped, an electric motor running hori- 
zontally along a track at the top of the 
blackboard moves a slender vertical eras- 
ing arm that extends from the top to the 
bottom of the board. The motor-driven con- 
trivance moves from its starting point to 
the opposite side of the blackboard where 
the switch is tripped by engagement of its 
arm with a projecting stop, reversing the 
mechanism, which then travels back across 
the board to its starting point... AN 
AUTOMOBILE STEERING WHEEL invented by 
Walter W. Gilbert, of Stillwater, Minn., 
controls the brakes of a car as well as the 
steering. The upper section of the steering 
column is pivoted so that the wheel may be 
moved up or down as well as turned in the 


normal fashion. Controls leading to the 
car’s brake system are attached to the 
column in such a way that when the wheel 
is moved downward toward the floor of the 
car, the brakes are applied. The wheel re- 
mains effective for steering regardless of 
the setting of the brakes, as the steering 
column contains a universal joint. 


POPULAR SCIENCE 


Cold Weather and Hard Starting 
Hold No Fears for Mr. Porter 


usual in cold weather starting and through 
the warming up period. 


It is the simple, inexpensive and well-re- 
warded practice ot thousands of motorists 
to protect their cars against hard starting by 
installing new sets of Champion Spark Plugs 
just before cold weather sets in. 

The advantages of installing new Cham- 
pions zow are manifold, and quickly apparent 
to the driver. They insure quick starting in 
coldest weather; they forestall heavy drain 
on the battery occasioned by hard starting; 
they also minimize the dangers from crank- 
case dilution due to excessive use of the 
choke—automatic or manual—which is 


Thus it will be seen that a new set of 
Champion Spark Plugs is cheap insurance 
against temper-trying delays and needless 
expense. Furthermore, the savings in gas 
and oil quickly pay for the cost of a new 
set of Champions. 


Insist on Champions by name, to be sure 
that you get the spark plugs champions 
use. Dependable dealers everywhere sell 
dependable Champions. 


CHAMPION 


SPARK PLUGS 


IT’S THRIFTY TO 
NOVEMBER, 1939 


INSTALL NEW SPARK PLUGS—Demand CHAMPIONS 
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ice before 
of alcohol 


ol.) Alco: en 


6, NEW sage 
Fe, GUARANTEE LOW Ved 
r “Notional Carbon Company. Inc., specifically guarantees that PRICE ber gel. 
@ ‘Prestone’ brand anti-freeze, i! used according to printed GOOD NEWS—"Prestone™ 


anti-freeze is nou’ sold at 
cooling system of your cor against freezing ond clogging only $2.65 per gallon—the 
from rust formotions foro full winter; olso thot it will not lowest price in history! See 
boil away, will not couse damage to car finish, of to the your"'Prestone” anti-freeze 
metal or rubber parts of the cooling system, ond that it will dealer today. He'll protect 


not leak out of © cooling system rig! # enough to hold water” your car as specified by the 
official chart. Then smile 


directions, in normal woter cooling systema, will protect the 


with “Prestone” anti-freeze 
... let others boil! 


This famous “’Prestone” anti-freeze guarantee says plenty 
und says it in writing for sour protection. That's an- The words ““Prestone™ and “Eveready” are registered trade- 
other big reason for the popularity of “Prestune” anti-freeze, marks and identify products of National Carbon Cu., Inc, 


GET 'PRESTONE' 


TRADE- MARK 
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MES from i, 


“Prestone * 


AND FORGET WINTER WORRIES ! 
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MEN AND MAPS SET WHEELS WHIRLING 
FOR TRANS-OCEANIC FLIGHTS! 


Lt /Ee 


CD) Here's my vote to bring the latest release of POPULAR SCIENCE- 
ON.-THE-SCREEN to my local theatre. 

PRODUCED IN CINECOLOR BY FAIRBANKS AND Name of Theatre, 

CARLISLE WITH THE COOPERATION OF THE Whi vi 

EDITORS OF POPULAR SCIENCE MONTHLY. 


Paste on penny post card and mail today to: 
DISTRIBUTED BY PARAMOUNT PICTURES. POPULAR SCIENCE MONTHLY, 353 Fourth Ave., New York, N.Y. 
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*The living zone is the lower 
half of your rooms—where 
you live—the space where 
you especially need heat. 


SUPERFEX 


Oil Burning 


HEATERS | 


The Mark of Quality 
PRODUCT OF PERFECTION STOVE COMPANY 


UNIQUE SHUTTERS DEFLECT RADIANT 
HEAT eelige SUN RAYS-DOWNWARD; 


<=> END COLD, DRAFTY FLOORS! 


SUPERFEX Oil Heater’s exclusive patented 
feature “bends” nature to science... gives 
living zone* comfort. 


Engineers “scored one on 
nature” in developing 
SUPERFEX Heater’s extra- 
comfort advantage. Radiant 
heat rays—like sun rays—heat 
anything they strike. But 


1. SUPERFEX circulates 2. SUPERFEX's patented 
shutters, wide open, release 
a flood of cozy, radiant 
heat rays—a different type 
of heat—outward like this. 


comfortable, warmed 
air—one type of heat 
—like this. 


----> 
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aa 
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SUPERFEX gives extra com- 
fort without extra cost. Its 
patented shutters direct radiant 
heat rays; it needs no fans or 
blowers that increase operat- 
ing expense and cause un- 
comfortable floor drafts. And 
only SUPERFEX has these 
patented shutters! 


Simple dial control or com- 
pletely automatic if desired. 
Operates quietly and evenly 
without attention. Burns wide 


radiant heat rays from 
SUPERFEX are controlled by 
adjustable shutters— deflected 
outward and downward at will 
—bringing extra comfort to 


anyone in the living zone.* 


3. And they also direct 
these radiant heat rays 
downward to eliminate 
cold, drafty floors, insur- 
ing comfort everywhere. 


variety of inexpensive fuel oils 
available everywhere. SUPER- 
FEX brings a new sense of 
comfort to homes, stores, fill- 
ing stations, etc. Complete 
line in both Heat-Director and 
Radiant models with remov- 
able fuel reservoir. Also avail- 
able with constant level valve 
for use with outside fuel sup- 
ply. Easy purchase plan. See 
your dealer. FREE descriptive 
booklet—just send coupon. 
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New Ideas for Home Owners 


Electric Stoker 
Rolls up to Bin 
To Be Refilled 


Sap to be practically 
trouble-free, an electrically 
operated coal stoker for 
home furnaces requires no 
installation expense and can 
be mounted without even 
putting out the existing fur- 
nace fire. Quiet in operation, 
the stoker has only four 
moving parts, will fit all 
types of furnaces, and will 
feed coke, hard coal, or soft 
coal. Mounted on wheels, it 
can be pushed from the 
furnace to the coal bin for 
filling, and then rolled back 
into place. Thermostat or 
damper controls enable the 
stoker to maintain an even 
house temperature. 


Even if the shade is 
rolled up crooked, it 
will not bind against 
these offset brackets 


Roller-Shade Brackets 
Protect Fabric Edges 


WITH considerable usage, window shades 
are liable to have their edges torn and 
ripped by contact with sharp brackets that 
hold the rollers in place. An improved 
bracket now on the market is offset to pre- 
vent contact between the shade edges and 
the brackets, as shown in the photograph 
above. Even when the shade is rolled up 
crooked, its edges are not likely to be in- 
jured by the bracket since the inside surface 
of the latter is curved outward. 
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New Lighting Switch 
Has Delayed Action 


HOME OWNERS will not have to grope 
through darkened rooms after they turn the 
lights off when they have a new delayed- 
action wall-type switch which allows the 
lights it controls to stay on for from twenty 
to sixty seconds after the toggle is snapped. 
The switch may be used with lights rated 
from forty to 250 watts. 


Power flows for al- 
most a minute after 


the switch is flipped 
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(Briar Hill stoKeRs 


FOR PARTICULAR SMOKERS 


THINK OF THE TOBACCO YOU ARE 
NOW WASTING—you are actually 
smoking only 2/3 of the tobacco you 
buy—only 10c worth out of a 15c 
package— 


with your present 
pipe you actually 
smoke only this much 
of the tobacco you 
pay for— 

and you waste this 
much. 


YOU CAN STOP THIS WASTE with 
the Briar Hill. YOU SMOKE ALL 
OF YOUR TOBACCO—and YOUR 
PIPE STAYS LIT. Briar Hill Stokers 
give you “a one match smoke.” 


Good to the last puff—the mild 
smoothness will surprise you. You get 
: ay cool smoke—no slugs—no soggy 

eel. 


No more finger pushing to keep the 
fire against the tobacco—the stoker 
packs the tobacco up and burns it at 
the top of your pipe. 


Your present pipe is a furnace—the 
fire heats the side walls. In a Briar 
Hill, the fire is at the top of the bowl. 
It stays lit and your pipe stays cool. 
A cool pipe means a cool smoke. 


You don’t have to cake your pipe— 
it’s mild and sweet from the first. 


You get MORE PUFFS TO THE 
PIPEFUL .. . every puff dry, cool, 
sweet and velvety. 


uiano— Csuim 29 Ceo #22 Olarce to? 
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PIPE SMOKERS 


You are now wasting one-third of the tobacco you buy 
simply because that “lower one-third” in each pipeful gets 
wet, soggy and unfit for smoking. 


A “BRIAR HILL” STOKER in your pipe will change 
all this—you will smoke ALL of the tobacco on ONE 
MATCH—and enjoy the longest, sweetest smoke you ever 
had from any pipe. 


With the “BRIAR HILL” underfeed STOKER you 
raise the tobacco as you smoke—keep the fire at the top of 
the bowl where only cool fresh air is taken in (no pre- 
heated air as in the conventional pipe after it is one-third 
smoked). The tobacco will stay lit without overheating 
your pipe and the result is a slow smoke, cool, sweet and 
dry, GOOD TO THE LAST PUFF. 


YOUR OWN PIPE, if in good condition, can be equipped 
with a “BRIAR HILL” STOKER—custom fitted by ex- 
pert workmen. Just fill out coupon below and mail it to us 
with your pipe and ONE DOLLAR. (Wrap it well for 
mailing.) Your modernized pipe will be returned to you 
promptly, postpaid. (We do not change your stem or filter.) 


If you prefer A NEW PIPE, send $1.50 for the BRIAR 
HILL “PIONEER” a pipe of genuine imported briar, fitted 
with the BRIAR HILL STOKER, unexcelled in workman- 
ship and smoking qualities regardless of price or name, 
whether domestic or foreign and equipped to smoke either 
with or without a standard filter. 


(Briar Hill Corp. 


NO AGENTS 


fens os os om Cn ee 

BRIAR HILL CORP. MILLERSBURG, ‘OHIO 

oO I am enclosing $1.00 and my _ favorite ee Please 
modernize it with a “BRIAR HILL” STO = 

Oo I am enclosing $1.50. Please send postpaid one BRIAR 
HILL “Pioneer’’ Model Stoker Pipe. Style and size 
marked at left. (Please mark first and second choice.) 

o Please’ mail pipe literature showing shapes and models 
available. 


CITY AND STATE 


(PLEASE PRINT NAME PLAINLY) 11-39-P.S. 
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Did that repair cost *5.00? YF 


& <4 No! 5 cents. I used 
> im SMOOTH-ON No.1 F 


ATER, steam or gas may start to leak or 
screws, bolts and nuts may become woefully 
loose in any home at any time. Such nuisances 
cannot be avoided, but the trouble can be stopped 
in a hurry with Smooth-On 
No. 1, and at a cost seldom 
above a few cents. 
Making your own repairs 
with this dependable mate- 
rial requires no heat, spe- 
cial tools, hard labor or 
previous experience, and as 
Smooth-On hardens quick- ahi ra 
ly into metallic iron, its use Ranks/and/Nenters 


assures permanently satis- SMOOTH-ON 
factory service. 

Get the Smooth-On habit K=> 
and learn all the ways for 1A 
using Smooth-On. You will Ne 
then have a sense of secur- 
ity when called upon either Locking 2 loose nut 
to stop a leak or to get rid 
of many other common re- 
pair problems, and you will 
discover that jobs you once 
considered difficult are in 
reality very easy. 

To find out exactly how 
each repair should be made Setting fixtures 
with least effort, in the in tile walls 
shortest time and at lowest cost, get the free 
Smooth-On Handbook, which explains the uses 
and application of all Smooth- 
On compositions. The advice 
and working diagrams in this 
booklet are based upon the best 
engineering practice, and are a 
safe guide. Be ready by keep- 
ing the booklet and a can of 
Smooth-On No. 1 in your 
workbench. 

Get Smooth-On No. 1 in 7- 
oz. or 1 or 5-Ib. can from your 

tore or from us. 


HOME « AUTO 
REPAIRS 


4 Communipaw Ave., 
Jersey City, N. J. 
Please send the free Smooth-On Book. 


Dow with SMOOTH ON 
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This demonstration 
shows how water, if 
it seeped into a 
foundation made of 
the new tile, would 
quickly drain off 


Drainage Gutter in Tile 
Keeps Basements Dry 


Dry basements in homes are assured 
when foundation walls are constructed with 
new clay building tile having a built-in gut- 
ter that makes it self-draining. In the test 
shown above, which greatly exaggerates 
normal conditions, large quantities of water 
were poured into the upper rows of the tile. 
All the water rapidly flowed down the 
slanting gutter to the bottom of the founda- 
tion and passed off through the drain tile. 


Light-Switch Thermometer 


A THERMOMETER is built into a novel elec- 
tric-light switch plate just placed on the 
market. Numbers stamped into the plate 
range from twenty to 120 degrees F. 


ry 
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PLAY A MARTIN! 


the 
professionals’ 


choice 


Outstanding stars of radio, dance 
band and concert fame agree that Mar- 
‘@) tins are tops. Built by famous Handcraft 
~™ methods, Martin Saxophones, Trumpets, 
Cornets and Trombones — because of their 
uperior quality and tone—are easier to play, 
Eisyon get abead faster 
you in a class with the best. 
ayments. See your music dealer or write direct for FREE 
Catalog today sure, naming instrument you play or prefer. 


MARTI BAND INSTRUMENT COMPANY 


Dept. Elkhart, Indiana 
PATENTS—TRADE MARKS : 


Sonnsensessann: 
All cases submitted given personal attention. 
Form “Evidence of Conception” with instructions 
for use and “Schedule of Government and At- 
torneys’ Fees"—FREE! 


LANCASTER, ALLWINE & ROMMEL 
(Patent Law Offices) 
413 Bowen Bidg. Washington, D. C. 


Inventions Wanted 
Patented or Unpatented 


We have been successfully selling inventions, 
ented and unpatented, since 1924. Write for proof, 
and tell us what you have for sale. 


Chartered Institute of American Inventors 


pat- 


Dept. 3, Barrister Building Washington, D.C. 


Inventions Promoted 


Patented or Unpatented. In business over 30 years. 
Send drawing and description or model, or write 
for information. Complete facilities. References. 


ADAM FISHER COMPANY 
183-D Enright, St. Louis, Mo. 


MAKE MONEY AT re 


Baise 76 


Amazing rubber mold-making outfit makes 
flexible molds of, plaques, ash trays, book- 
ete, Molds cost from Ge fo 25e each.’ Each mold 


ia Wist of buyers 


Ir 
SO-LO WORKS 
23 


Dept. Z. cinnati, Ohio 
Mail Coupon for 


[PATENTS rete Cotes. 2t 


of cost and other useful information about patents. Reg- 
istered patent attorney and former Pat. Off. Examiner. 
Eugene H. Purdy, 1412 International Building, Washington, D. C. 
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Pages of 


8 facts for 
INVENTORS 


These books were prepared for men of ideas 
—men who have an article in mind that will 
make money, ve money, save labor or give 
pleasure. Leading thinkers agree that the 

| world of a few years from now will be radical- 
ly different because of the contributions to 
progress that inventors will make. Now is the 
time—if you have an idea—to see about pro- 
tecting it. 


Many Little Ideas May Have 
Big Commercial Possi ies 


Don't think that to be profitable an idea 
needs to be complic: st 


a person's hunch —have often proved profitable. 
The crinkly hair n, the meta for shoe 
laces, the paper are good ples. Also 


improvements on tented artich metimes 
prove more profitable than the original article 
itself. 


Don’t Delay—Send for These 
Free Books Now 


Many a man has waited until too late to pro- 
tect an idea by a United States Patent. Re- 
member s one else may be thinking along 
nes that you are, and the Patent 
favor the man who files his application 
patent first. Delays of even a few cays 
can sometimes mean the loss of a patent. So 
learn the important facts about Patent Pro- 
tection at once. 


41 Years of 
Proven Service 


bi forty-one sears, this cap- 
anization has served 
Tansee trom 
all over the 
country. Our 
large staff of 
Patent | special- 
ists gives you 
expert and 
prompt serv- 
ice. Our fees 
are reasonable; 
we also help 
with — deferred 


payments. 
vi c TOR 


Evans & Co. 


REGISTERED PATENT ATTORNEYS 


MAIN OFFICE: 107-M, VICTOR BUILDING 
WASHINGTON, D. C. 


Pittsburgh Office: 514-C, Empire Bullding 


Id09 YNOA HO4 AVOOL NOdNOD IVA 


to Sell an 
INVENTION f 


Send me FREE copies of your books, ‘‘Patent Protec- 
tion’ and ‘‘When and How to Sell an Invention.’’ 


Street and N 


City or Town. . State... 
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/0 LIKE 70 LOOK 
LIKE THAT /N MY 
BATHING SUIT 


re 


Posed by wrofessional models 


THOUSANDS GAIN 10 TO 
25 LBS. QUICK 
THIS SIMPLE WAY )~ 


RE _ you afraid you can never be 
naturally attractive in a bathing 
suit? Well, thousands of men who once 
were skinny, tired, nervous—almost 
ashamed to be seen on the beach—have easily put on 
just the pounds they needed, gained normal health, 
pep and the natural good looks and popularity these 
bring—with these scientifically prepared, easy-to-take 
little Ironized Yeast tablets. 


Science gives the answer 


‘You see, scientists have discovered that many people are thin, run- 
down, tired, jittery—unable to eat and sleep properly—simply be- 
cause they don’t get sufficient Vitamin B and iron from their 
daily food. Without enough of th 
tite and not get tho most body- 

Now you get theso exact missing substances in these marvelous 
little Ironized Yeast tablets. No wonder they have helped thousands 
who needed these substances to gain new naturally attractive 
pounds, new pep, Popularity and success—often in just a few weeks! 


Make this money-back test 


Get Ironized Yeast tablets from your druggist today. If with the 
first packaxe you don’t eat better and FEEL better, with much 
more strength and pep—if you're not convinced that Ironized Yeast 
will give you the new normally attractive pounds, new energy and 
life you've wished for, the price of this first package promptly re- 
funded by the Ironized Yeast Co., Atlanta, Ga. 

But just one warning! Cheap, inferior substitutes for Ironized 
Yeast are often offered which do not give the same results, Insist 
on genuine Ironized Yeast, Look for “‘I¥’’ stamped on each tablet, 


Special offer! 


To start thousands building up their health right away, here’s a 
special offer. Purchase a package of Ironized Yeast tablets at once, 
cut out seal on box and mail to us with a clipping of this para- 
graph. We will send you a fascinating book on health, ‘‘Facts About 
Your Body.” Remember, results with first package—or money 
refunded, At all druggists, Ironized Yeast Co., Inc., Dept. 4511, 
Atlanta, Ga. ———— 

TUNE IN JOHN J. ANTHONY’S GOOD WILL HOUR. 
See your local newspaper for exact time and station, 
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New Clamp-on Bench Vise 
Holds Work at Any Angle 


INSTANTLY adjustable to hold work at any 
angle, a new lightweight vise for home- 
workshop fans or home repairmen can 
easily be attached and moved to any con- 
venient spot. When attached to a bench, a 
turn of a wing nut allows the vise to be low- 
ered below workbench level out of the way. 


A wing nut locks the vise at any convenient angle 


Device Makes Pliers 
Many Tools in One 


QUICKLY and easily attached to practical- 
ly any size pliers by means of a spring lock- 
ing lever, the handy clamp illustrated below 
securely locks the plier handles, giving the 
jaws of the tool an almost unbreakable grip. 
With this adjustable clamp pliers may serve 
as a wrench, hand vise, rigid clamp, tool 
holder, or gripping and locking device. 


The unit slips over the handles of a pair of pliers 
and locks them with a clamp to grip an object firmly 
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LANGUAGES 


Made 


LINGUAPHONE 


This amazing new Method enables you, in your own 
home, to speak and read any of 27 foreign languages 
in an incredibly short time. Endorsed by leading uni- 
versity professors and thousands of men and women 
as the quickest, simplest and most thorough language 
method. SEND FOR FREE BOOK. 


LINGUAPHONE INSTITUTE 


22X RCA Building New York City 


Regain Perfect Speech, if you 


STAMMER 


Every stammerer should have the new 304 page book “tam: 
mering, Its Cause and Correction’. Sent free to stammerers. 
describes the Bogue Unit Method for the scientific correction of 
stammering and stuttering. Method successfully used at Borue 
Institute for 38 years—since 1901. Endorsed by physicians. Write 
for full information. obligation. 

Benjamin N. Bogue, Dept. 957, *Cirele Tower, Indianapolis, Indiana. 


AN AVIATION CAREER 
OFFERS YOU GREAT FUTURE! 


Demand for trained aircraftsmen is increasing and already ex 
ceeds supply. Carus Wright Tech, Aviation’ foremose schoo} 
{5 located on Grand Centeal Ait Terminal ia heart of the aircraft 
industry and specializes in traning MASTER MECHANICS 
and AERONAUTICAL ENGINEERS. (No flying involved.) 
Graduates are obtaining immediate employment. Write for 
cd details NOW, Dept. PS-11 


Curtiss-Wright Technical Institute, Glendale (Los Angeles) California 


Succeed in Landscaping 
Send for FREE Book on Landscape Training 


Full details about this profitable career for men 
or women. Study at home in leisure time. Success- 
ful graduates receive large fees. Some students 
earn $5, $10, $15 while learning. Pleasant 
work; initiative rewarded. Write today, giv- 

ing age and occupation. 


a 


AMERICAN LANDSCAPE SCHOOL 
Maximum training minimum time; 
practical and theoretical. Modern 
equipment, experienced teachers. 
Personal ‘instruction. 40th year. 


6113 Grand Ave. Des Moines, Ia. 
Catalog free. Residence course in 


7 S L three months. 


FINLAY ENGINEERING COLLEGE, 1005 Indiana, Kansas City, Mo. 


-STATE COLLEGE 


B-S-Degree in2 years 
‘World famous for technical 2-year courses in 
Civil, Electrical, Mechanical, Chemical, Radio, 
Aeronautical Engineering, Business Adminis- 
tration and Accounting. Special preparatory 
who lack required high school work. Shore 

o 


ENGINEERING 


department for those 
diploma courses (36 weeks) in Surveying, Drafting. Low tuition. 
living costs. Students from every state and many foreign countries. 
56th year. Enter September, January, March, June. Write for cuta- 
log. 5119 College Ave., ANGOLA, IND. 

DEGREE IN 


ENGINEERING swoveass 


8S. Degree courses in engineering: Electrical, Civil, Chem., 
Mechanical, Radio and Television, or Aeronautical. 1 yr. 
Mech. Drafting. Intense, practical, thorough progral 
Large industrial center. Prep courses without extra charge. 
Earn board if desired. Low tuition and living costs. Enter 
December, March, June, September. Write for Catalog. 


243-A E. Washington Blvd., Fort Wayne, Ind. 
INDIANA TECHNICAL COLLEGE 


NOVEMBER, 1939 


“thousands 


Fy. ald ‘the 
MORE TO COME 


That Yow can learn to 
Devin Build maintain 


THINK all this over... in relation to your future: 
x --Airlines are growing fast... in size, num- 
bers and miles flown. 
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« --Public and private airports are beehives of 
activity. 

« ~-Aircraft plants face a huge military aircraft 
building program. 

« --Big backlogs of orders already piled up 
amount to years of production ahead. 


Isn't this food for thought? In some branch of Avi- 
ation, isn’t there a place for you, and a real future? 


. and find out about Aero ITI. training 
for Aeronautical Engineering and Airplane 
or Engine Mechanics work. Aero LT. 
training gives you actual practice in the 
very duties you must understand and per- 
form. You may start your course at home 
or take a full-time course at the school. 
For complete information, and free book- 
let, send the coupon NOW. 


Kero Industries Technical Institute 
5247 West San Fernando Road, Los Angeles, Calif 


Aircraft Mechanics Aeronautical Engineering 
Olfering U.S. Civil Aeronautics Authority Approved 
12 Months Aircraft Mechanics Training 


EXECUTIVE 
c. A VAN DUSEN 


Vice-Pres., Con- 
solidated Aircraft 
Corporation 


BOARD 


ROBERT E. GROSS 

Pres., Lockheed 
ircraft 

Corporation 


inlerested in the branch of Aviation checked below. 
O Aucraft Mechs OD Aeronautical Engineering 


© Undecided. Please send more information. 

Years of High School: (] Nore, O11 O82 O32 O84. | 
NAME. -AGE. | 
ADDRESS. 
city. ul 


35 


AUDELS Carpente 
and. Builde s Guid 


ete 
if Hee! 


foreraet 


D nce {oF yourslt, siepky a 
Inside Trade Information On: FoN‘bew,°* 2#=# COU 


How to use the steel square—How to file and set 
saws—How to build furniture—How to use @ 
mitre box—How to use the chalk line—How to use y 
rules and scales—How to make joints—Carpentera 
arithmetic—Solving mensuration problems—Es- 
timating strength of timbers—How to eet girders 
ills—How to frame houses and roofs—How to 
estimate costs—How to build houses, barns, gar~ 
ages, bungalows, etc.—How to read and i 
plans—Drawing up cifications—How to ex- 
cavate—How to use settings 12, 13 and 17 on the 
steel square—How to build hoists and scaffolds— | 
skylights—How to build stairs—How to put on 
interior trim—How to hang doors—How to lath— 
lay floore—How to paint 


THEO. AUDEL & CO., 49 W. 23rd St., New York City 


Mail Audels Carpenters and Builders Guides, 4 vole. on 7 days! free trial. Tf O.K. 
Iwill remit $1 in 7 days, and $1 monthly until $6 ia paid. Otherwise 1 will return them. 
obligation unless I am satisfied, 


POULTRY RAISING 
PAYS GOOD PROFITS FOR 
THOSE WHO KNOW ITS SECRETS 
Healthful, interesting occupation for 
whole or part time in ‘country, village 
or city, suburbs. Open to young and 
old. Win independence of low wages, 
Uncertain employment, uncongenial la: 
bor, with a Poultry Business of your 
own. 
PROVED METHODS BRING Be ; 
SUCCESS FROM START try-rali ree an 
ry M. Lamon, nationally, known small are making 
Expert, former, Senior Poult money in this most 
8. Dept. of Agriculture, quickly Jf interesting and profit~ 
trains ‘ambitious men and women for 


FREE BOOK 
TELLS HOW 


A multitude of poul~ 


Hay 


able occupation. 
Whether you have ever 
kept chickens or not— 


whether you have ten 
or ten hundred, 


Big, Gver increasing demand. r P 
in large poultry 
ears 


tures senid for this: Fre 

Address: Harry M. Lamon, President, 
NATIONAL POULTRY INSTITUTE 
Dept. 51-C Adams Center, N. Y. 
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VLL TRAIN YOU AT HOME IN SPARE TIME 
TO MAKE GOOD MONEY IN 
1 


RADIO ~° TELEVISION Na 


Easy to Start . . . . Earn While You Learn 


with ambition can make 9 wonderful success in Radio 
ti - Youlearn 


ow to 


BIG eis Cera e Car ceabine deni tonee satsieg 


“HOW TO MAKE MONEY I 
RADIO". Write 
Sprayberry Academy of Radi 
255-L University Place, N. Ww. Washington, D. C 


.C-DC 
Fe ind battery sete $8.98, 
up. Car sets$11.75up. Als 
soles, all-wave ete. raze vt 
50% off. Send for: FREE 1940 


a 
Mioehy ok Ke 
pegpont 


GOLDENTONE RADIO C 
DEARBORN, MICHIGAN 
ENGINEERING, broadc: 

ation Police radio, servicing, 
marine and Morse telegraphy taught 
thoroughly. 48 weeks’ engineer- 
ing course ere Ap three years’ college radio work. School 
established 1874. 1 expenses low. Catalog free 


Dodge’s institut Nye St., Valparaiso, Ind. 


HIGH SCHOOL f3roie' month 

15 TO 18 MONTHS 
Study at home under personal tutelage of our rexular classroom teachers. Thorough 
reparation far collegs entrance ng) tnirineering, accounting, and all pre~ 


professional schools. Diploma Swardea. 
190 N. State St. Chicago, 


NEWEST TYPELESS PRINTER’ 


DODD-HARRIS SCHOOLS 
S16 95 Aniasiog, brand new, heavier model 
- ES 


with smoother 
Complete 


anes Tauern Compares with 
costliest stencil duplicators. Full 


equally low prices. 
Details and Samples of 
work. User-Agents Write, 


Professional Products Corp. 
Dept. 1156, Silverton, Cincinnati,O. 


Ship Model 


Tricks of Experts 


NOW MADE EASY FOR AMATEURS 


‘Now you can easily make a beautiful to-scale model of 
a gorgeous four masted galleon, trim racing yacht, or 
fast ocean liner from the simple plans fully explained 
with working diagrams in this new manual. Join the fast 
growing group of those who are turning to ship models 
for their favorite hobby. It’s a fascinating way of spend- 
ing leisure time and a finished model will get many ap- 
proving looks and words of praise from your friends. 


MANUAL OF SHIP MODEL MAKING tells you how 
to make any model. Step-by-step instructions that will 
help you select and make your tools, shape your hulls, 
build your deck fittings, and apply your rigging and 
sails. All about small parts—deck houses, stanchions, 
steering wheels. pumps, ladders, spars, yard and mast 
fittings, deadeyes, blocks, fretwork, finishing, decorat- 
ing, etc. Trick methods, short cuts, kinks, and time- 
saving methods of experts. Almost 100 siete, Full 
cloth bound. Sent for $1.00 C. O. D. plus a few cents 
postage. Write for MANUAL OF SHIP MODEL MAKING. 


POPULAR SCIENCE MONTHLY, Dept. 119 
353 Fourth Ave., New York, N. Y. 


POPULAR SCIENCE 


elp you get for you. 


a Life ae 


“Earned 390, clear 1 day. Business comes through 

= folders and repeat orders’’—K. An- 

Ring’ 12 ta 15 teers a day’ to handle the 
- Lookiebill. Join this nation-wide chai 

el profit. margin 

r hour of servicing. 


with large pro 
‘pay bal 
¥ (no obligat 


TODA 
HOME SERVICE Co. Pl., Deerfield, ilinols 


STUDY AT HOME 


Legally trained men win high- 
er positions and bigger suc- 
cess in business ant 

life. Greater o B 
‘Headed by men with lewal tralnt 


ogre 0 » B. 
sin, every section of the U. “8. We 
me Law, Lb iw cost 


ates ing 14 
FEE. 


University, Dept, 23 


New ‘York 
Electrical 
Ask for free School 


Established 
1902 


illustrated booklet 


40 West 17th St., N. Y. C. 


NATIONAL’S WORLD FAMOUS 
Electric and Amplifying 


GUITARS 


Be Popular and Play one of these | 
New 1940 Models 


= 
i) 


'82/Page Catalog showing Span 
lectrie Violin—Mandollns: 

nyo — Ukulele 
Amplifiers—Microphones. 


NATIONAL-DOBRO CORP., 404 So. Peoria St., CHICAGO, ILL. 


T re 


Only 10c a Day 
Bave over 34 on all standard office 
models. Also portables at reduced prices. 


Electric Console— | 


Included. 


International Typewriter Exch., dapt."1107°" Chicas 
Correspondence Courses in [URES 


ae Sa ae $25 


good grasp of wide electrical 
Th 


photo-electric 
Anician. Tuition 

periment kite furnished. 

tudent magaz etc 


THE WORLD'S LARGEST LABORATORY MAKING DENTAL PLATES ONLY 
TRY OUR UNBREAKABLE ROOFLESS AND PARTIAL PLATES a 


Enjoy Raturat-Looking | 
FALSE TEETH 


LOWEST PRICES 


We make—BY MA 

0 Deotel Plates foe m 

taken in your home 

as ro MONEY-GACK GUARANTEE YOU LL DE SATIS 

RIAL FIED, Monthly, payments possible, FREE mouth forms, easy directions 
» WRITE TODAY! C. T. Johnson, Pres. 


|NITED “STATES DENTAL COMPANY 
1555 Milwaukee Ave. Chicago, Il. 


make MONEY 


WITH YOUR 


CAMERA 


Learn WHAT to Photograph — HOW to 
Do it— WHERE fo Sell Your Pictures 


EARN to make the kind of pictures that 
~ can readily be sold to magazines, trade 
journals, newspapers, etc. And, at the same 
time, let us show you how to make pictures 
that will win prizes in contests, salons 
and xhibits. In other 
our camera more than 


‘ascinating home study course, 
prepared by such famous experts as 
McKay, Barleben, Price, Snodgrass and 
others, will teach you quickly, in spare time. Personal 
guidance and correction service. Write now for free 
catalog giving full details as to course, cost and easy 
terms. Simply address your inquiry to: 


UNIVERSAL PHOTOGRAPHERS 


Dept. 311, 10 West 33rd Street, New York City 


START 
$1260 to $2100 YEAR 


Thousands Appointments 


each year Pa FRANKLIN 
MEN—WOMEN 7, INSTITUTE 
Dept. R252 
Short Hours 7 Rochester, N. Y. 
j Gentlemen: Rush to me, 
Dependableijobs; FREE ‘of ‘charge, list of 
ducati: ee U. S. Governmen ig pay 
Con ee on jobs. Send me FREE 32-page 
© book describing salaries, vaca- 
tions, hours, work, and full par- 


Mail Coupon 
Today— 
SURE 


ticulars telling how to qualify for 
one of these jobs. 


Please mention Poputar SCIENCE when writing to advertisers. 


QUICKER, EASIER _WAY 


TO TRAIN FOR 


HLECTRICITY 


ACTUAL WORK ON 


REAL MACHINERY 
12. IN MY 
CHICAGO SHOPS 


If you are not getting ahead—If you see no future 
ahead of you in the work you are now doing — 
then you should give serious thought right now 
toyour future. 

lectricity offers to the fellows who will prepare 
for them many opportunities as salesmen, as con- 
struction men, power house operators, electrical 
countless other branches. 


maintenance men, andi. 
D: .. ee prac- 


Coyne we will give you 12 wee! 


tricity. Because my trai! 
training, you don’t need previous elec- 
trical experience or advanced education. 


Pay Tuition AFTER Graduation 


If you are short of money you can still get this 
training—for you can pay down a small amcont 


d the balance of your tuition will be fi- 


nanced for you. If you need part ti 
we will help you get it and we will give you 
valuable employment assistance after you 
graduate, Mail coupon today and I'll send 
you my big free back and all 
a we wt 
Hi. C. LEWIS, Presiden 
CoYNe ELECTRICAL SCHOOL, 
500S. Paulina St., Dept. 89-73, Chicago, Ill. 
Please send me your big free book and all the facts about 
Coyne training. 


B ADDRESS acconevonnusesieencanvseoaiaeesees eeseeate 
1 
& 


Pro! 

Includes Heating, 

Ventilating and all Allied Subjects 

Air Conditioning is not just cooling buildings in the summer 
time for the real expert must know all about conditioning 
homes the year around. These books cover the entire subject 
including heating, ventilating, insulating and all of the most 
up-to-date methods. 


Over 2000 Pages-800 Illustrations 


These books are beautifully bound in modernistic bindings and 
are chock full of invaluable information for anyone in the 
uilding field. The entire set will be sent 

barnegat to you for free examination without any 


down payment. 
Send now and we 


will include a con- New Mons? Making 
rofession 


sulting | member- 
ship in the Ameri- 
can Technical So- 
ciety giving you 
the privilege of 
free advice from 


Air Conditioning offers untold oppor- 

tunities; it is a subject that_is talked 

about every where, and pays BIG MON! 

Be the first, in your locality in a a Drotes- 
43 sion whic! is already growing ce wild- 

gay ofourenginests ay fire. Send the coupon today for FREE 


without cost. ‘TRIAL 


American Technical Society 

Drexel Ave. & S8th St., Dept. K820, Chicago, Il. 
I would like to see the new 6-volume edition of your Afr Conditioning Books. Iwill 
bay the few cents delivery charges only, but if I choose to, I may return them ex. 
press collect; If after 10 days.use I prefer to keep them J ‘will send you $2 and pai 
The bulanceat the rate of only $3_u month, until only $24.80 is paid. Please include 
free consulting membershipfas per your offer above. 


Rech letter stating age, occupation and name and aaiensat ‘employer and that 
‘of at feast one business man as reference. 
ES 
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RUPTU RED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge youl 
flesh—press heavily on hips and spine—enlarge opening— 
fail to hold rupture? You need the Cluthe. No leg-strap: 
or cutting belts. Automatic adjustable pad holds a 
real opening—follows every body movement with instan{ 
increased support in case of strain. Cannot slip whethey 
at work or play. Light. Waterproof. Can be worn in bath, 
Send for amazing FREE book, ‘‘Advice To Ruptured’’ and 
details of liberal truthful 60-day trial offer. Also endorse- 
ments from grateful users in your neighborhood. Write: 


CLUTHE SONS, Dept. 14, Bloomfield, New Jersey. 


AVIATION 


APPRENTICES 


AIRMINDED YOUNG MEN ENTERESTED IN 
TRAINING FOR ENTERING THE WELL PAID 
FIELD OF AVIATION AS APPRENTICE 


Write immediatel; enclosing stam) 
MECHANIX UNIVERSAL AVIATION. SERVICE CO. 
Wayne County Airport Box 857 Dept. H Dsicoee mavshies 
5 
Clad Find 30% 
‘Artistic pins, rings and esublems for classes 


and clubs. Attractive prices. Finest quality, 
gold plated, silver, etc. Over 300 desi 


CATALOG 


Write Dept. 0, METAL ARTS CO., Inc., Rochester, N. Y. 


AR 


RN PHOTOGRAPHY — 
ur staff of noted experts will teach 
reer, Wonderful opportunities. Personal Experts 
29th year. Write for Free Boo! 
NEW YORK INSTITUTE OF PHOTOGRAPHY 
Wonders Through The 
about MICROSCOPY. Turn an inex- 
pensive microscope on hundreds of 
your front door and you step off into a 
new world of wonders. Complete Man- 
ment, secure and preserve specimens, 
take photomicrographs, etc. Numerous 
POPULAR SCIENCE MONTHLY, Dept. 119 
353 Fourth Ave. New York, N. Y. 
VEST Poci 
ADDING MACHINE Frees 
‘das, abteacts, ult fier divides, TOTAL cost 


F enka Germepei Neme apn adver from 
Attendance and Home Study ie 
jt 33 Street (Dept.5) New York City 
A new book which tells you all 
specimens within a stone’s throw of 
ual for amateurs. How to use equip- 
illustrations. Full cloth bound $1.00. 
mamma] WORLD'S LOWEST PRI 
GUARANTEED ACCURATE. Not a ONLY $250 
for itself =~. ae 


Counts up to a mil 


over and over. Ideal Gitt—for Business, 

Income Tax,and School use. MONEY BACK GUAR. 
Brains Send fll caanifouigige 8 iS Money back in 10 days 
CALCULATOR MACHINE COMPANY (Mirs 
DEPT. 411, P. 0. BOX 111 CHICAGO, ILLINOIS 


POPULAR SCIENCE 


asy to Play 
THE SMALLEST, LIGHTEST, FULL- 


VOLUMED 90 BASS ACCORDION 
m EVER DESIGNED. IT’S THE 


NEW SOPRANI 
AMPLIPHONIC 
MIDGET 


@ Think of it! 
treble, and 90 ba: 


See and try this wo! 
derful new Sopraniat 
yourdealer’s, or write for 
FREE booklet 


Dept. 
SOPRANI, INC. ©22.S,yanns” 


TOPPED 
UICKLY 


FREE u IN in CARTOONING. Cash in on your sense 
of humor with professional cartoons—AT HOME—BY MAIL. Send 
stamp for FREE TRIAL LESSON and further details. MooN GAG- 
CARTOON SCHOOL, Box 106—Dept. B, Fall Creek, Wis. 


ANA DEGREE 47 tome 
s' li i iesboe 


From A Chartered 
Employers Now Di 


bai 


DISCOVER YOUR APTITUDE 


© you following: the right occupation? Should you go to college? What is your 
ing in “Knowledge of Social Usage’’? Best, recognized, scientific measure- 

ptitudes for engineering, nursing, teaching, clerical work, mechanical 
‘etc. Also expert counsel in all educational and vocational problems. 


for information. 
>cational Guidance Service Norwalk, Ohio 


‘OLD LEG TROUBLE 


Easy to use Viscose Method heals many old 

leg sores caused by leg congestion, varicose veins, 

swollen legs and injuries or no cost for TRIAL. 

Describe your trouble and get FREE BOOK. 
S. M. VISCOSE METHOD COMPANY 

140 N. horn Street, Chicago, lilinois 


FORGE SUCCESS 


ith the Thinking Alphabet, important factor in the new 
exactly how’’ system of mail training for—Originality @ 
elf Discovery @ Personal Power @ Achievement. Free booklet. 
hinking Alphabet Institute 99-A Fern St., Philadelphia 


PROFITABLE HOME INDUSTRY 


BIG FUTURE! Start a business of your own. 
Tur spare time into money. Make colored 
vases, flower boxes and garden furniture. Ma- 


terial costs little. Obtained locally. New color- 
ing process. 40 beautiful designs. Sell up to 4 
times cost. Easily made. Molds furnished $20.00 
up. Write today for free book. 
COLORCRETE INDUSTRIES, Inc. 


64 OTTAWA AVE. HOLLAND, MICHIGAN 


NOVEMBER, 1939 


ADVANCE 
IN RADIO 


SAVE AS YOU GO! 

There's fun, thrills, big money in radio today. 
Send for this FREE book that shows what is new 
and how to save. Read about the 1940 Lafayette 
receivers—the line that’s years ahead in styling 
and performance. A model for every purse and 
purpose, from the new miracle portables to mag- 
nificent phono-radio combinations, 


ARE YOU MECHANICALLY INCLINED? 


You'll get an even bigger kick out of a radio 
you build. Our bed-rock low prices on parts, 
tubes and equipment cut the cost of world-wide 
reception to a fraction. Special Build-it-Yourself 
kits to guide you. Hundreds who started experi- 
menting in this way now hold important high- 
salaried jobs in radio. For the amateur, the cata- 
log contains a complete line of receivers, trans- 
mitters and parts—nationally advertised names, 


EARN MONEY FULL TIME OR SPARE 


Interested in radio repairing? In selling sound 
systems? Here's how to buy famous equipment 
at low, money-saving prices. Here's how to save 
time because now you can order “eve: 

in radio” from one source. Send for a copy of this 
big FREE 188 page catalog today. See Lafay- 
ette’s triple line of sound systems—streamlined 
for eye-appeal, priced right for popular appeal. 
Act at once! Mail coupon below and get the 
world’s most complete, up-to-date radio catalog. 
It's FREE! Simply paste coupon on penny post- 
card. Do it now! 


Hadio Wire Television Ine. 


formerly WHOLESALE RADIO SERVICE CO., Inc. 


LAFAYETTE RADIO 


NEWYORK,N.Y. CHICAGO, ILL. | ATLANTA, GA. 
100 SIXTH AVENUE ® 901 W.JACKSON BLYD. * 265 PEACHTREE ST. 
BOSTON, MASS. © BRONX, N. Y. © NEWARK, N. J. * JAMAICA, L. 1, 
110 Federal St. 542 E. Fordham Rd. 24 Central Ave. 90-08 166th St. 


Dept. 9L9.—100 Sixth Ave., New York, N. Ys 
i Rush FREE 1940 Radio Cotolog No, 78 


E Nome. 


' Add res$..sssssesen 


vwme RADIO 


i] 
sablad, 
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You Can \nfluence Others 
With Your Thinking 


TRY IT SOME TIME. Concentrate in- 
tently upon another person seated in a 
room with you, without his noticing it. 
Observe him gradually become restless and 
finally turn and look in your direction. 
Simple—yet it is a positive demonstration 
that thought generates a mental energy 
which can be projected from your mind to 
the consciousness of another. Do you real- 
ize how much of your success and happiness 
in life depend upon your influencing others? 
Is it not important to you to have others 
understand your point of view—to be re- 
ceptive to your proposals? 

How many times have you wished there 
were some way you could impress another 
favorably—get across to him or her your 
ideas? That thoughts can be transmitted, 
received, and understood by others is now 
scientifically demonstrable. 


This FREE Book Points the Way 


The tales of miraculous accomplishments of mind 
by the ancients are now known to fact—not fable. 
The method whereby these things can be INTEN- 
TIONALLY, not accidentally, accomplished has been 
a secret long cherished by the Rosicrucians—one of 
the schools of ancient wisdom existing throughout the 
world. Write for the free copy of the fascinating 
sealed book, ‘THE SECRET HERITAGE,” which 
explains how you may receive this unique wisdom 
and benefit by its application. Address: Scribe S.Z.X. 


The RostcRuctaNs 


(AMORC) 
San Jose, California 
(NOT A RELIGIOUS ORGANIZATION) 


yee by 
SO COTS NOTHING 70 Try 


MAZING new Radiant Hester. 

Makes its own gas. No piping, 
no installation. A few pints! ‘cheap 
liquid transforms ordinary air into 
many hours of clean, healthful, pe- 
netrating heat like sunshine, for 
cents an hour. Hotter than gas or 
electricity, at one-tenth the cost. 
EASY TO’OPERATE. No smoke 
no soot, ashes, or odor. Portablef 


30 DAYS’ TRIAL! 


Yet at once for special introduc 
‘ory low price "AGENTS 
offer. TRY 1T | Make Big Mone: 
At Our Risk. | Write quicl for ter 
Prove toyour- §j tory and Outfit Of 

self that you 


BURNS 967 AIR 
only 47 FUEL 
canhave Radiant heat at 1}4c an hour. Noobligation. Send now. 
AKRON LAMP & MFG. CO., 861 High Street, AKRON, OHIO 
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TEST THEM, EX- 

WEAR THEM, AMINE THEM for 

BEAUTE, FIT AND COMFORT. You 

iT BE 100% SATISFIED or your 

Perey will be refunded anytime with- 

in your 90 days trial. I am a dentist of 30 YEARS’ EXPERIENCE. 

Ir wupervise the making of your plates from start to finish. SEND 

NO MONEY. WRITE TODAY for FREE Booklet and Material. 
. CLEVELAND DENTAL LABORAT: 

Dept. 33-R9, 503-05 Missouri Ave., East St. Louis, II. 


3 Reproduce sensational lighting of N. Y. World's Fair 


exhibits. Experiment with U, V. Blacklight and U, V. 
Paints, Educational, inexpensive, safe. Practical scien- 


tific hobby leads to profitable avocation. Outfit No, 4 with com- 
plete equipment and instructions, $5 or send 10c for color card 
and literature. STROBLITE CO.,’ Dept. P-11, 35 W. 52nd, N. Y. 


sauipy te 
taal work, r Trained Men. Empl t help gi 
Etat now’ lew fuition ilastrated Book FREES? 7 ent Pel? Bivens 
ALLIED SCREW MACHINE CO., INC. 
(Schoo! Div.) Dept. PS-11, 609-613 W. Lake St., Chicago, Ill. 


ALLIED 
WAY 


WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This new manual shows you how to do every 
kind of wood carving. How to carve jewel 
boxes, picture frames, trays, chests, furniture, etc. 
How to do chip carving, level surface carving, 
incising, carving in relief. Carving human and 
animal figures in the round completely explained 
and simplified. 256 Pages. Fully illustrated,—full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 
you wish. Money back if not satisfied. 


Popular Science Monthly= Dept. 119 
353-4th Ave. New York, N. Y. 


When Writing Advertisers 
Please Mention POPULAR SCIENCE 


LLEANS BY) 
MAGNETIC 
ALTION 


STRANGE MALNETIL 5PONEE 


REVOLUTIONARY 
f fabrics. Non 
ANTED. 


SAVES ‘DRYCLEANING Mace 


aning up big 


SAMPLE OFFER’ Satnptes art on trial 
obi 


erson_ in 
gach locality who writes. Hon 


¢ 
Be fi cet 
Kinistee €0., 614 Bar'St., “Akron, Ohio 


POPULAR SCIENCE 


AG Mini OUTFIT 


It’s easy. "Sock deliver our pop- 
ular magazines to customers 
whom you secure in your neigh- 


a model 
Tolmart, ruth card. 
age, to Jim Thayer, 
Crowell-Collier 

Springfield, Ohio. 


sw ENGINEERING sore 


aD 
From A Chartered ‘institut n of Higher Learning 


Employers L Demand ieee Men For. Ke; Positions 
88 Degree Courses in Electrical ani 


STON siivin 
ublishing Co., [ANG 


The highest possible endorse! 
TRAINING is the decision of the Army Air Corps to 
use Spartan facilities for instruction of BOTH Flying 
and Mechanical Students. YOU—get the same train- 
ing that has been approved by the Arm: 
Aeronautics Authority that has qualified 
successful praduates for Lore ao rppat winite, for illus- 
trated cata 


of Government Aj 
ART SCHOOL OF AVIATION 


HOME OF THE DAWN PATROL 
J. D. GREEN, Director 


Dept. PS-3, D. GR 
FA LSE 


RELINE yi id 


Are Your False Teeth Loose? 

Keep them in place with Fiast-O-Dent 

Plate Reliner, a special preparation used a 

successfully in dental practice for years. 

Not a powder. Safe, cannot harm piate, easily 

applied, One application lasts for months, Only 
per tube, enough for 2 plates. Send $1 today, 

Enjoy new mouth comfort or Your Money ‘Bac 


PLAST-O-DENT CO., 821 McKerchey Bldg., Detroit, Mich. 


A, OKLAHOMA 


—OF BARGAINS IN MILITARY, 
Outdoor and Sport Goods, Clothes, Shve 
Boots, Blankets, Tents, Firearms, Boy Scout 
Suppltes, etc. ‘Send lve for copy to be re- 
deemed on first order. 


Army & Navy Supply Go. & 
4784 Lester St., Richmond, Vi 


TURN SIGNAL ws 


FLASHES from REAR WINDOW—DASH Control 


A whirlwind seller. Drivers buy on flash demonstra- 
AGENTS tion. Dealers buy 3 to 12. Your profit mark-up as 

high as 264¢¢. Biggest sensation of year. Rush name 
quick for facts and Demonstrator sample plan. All Free! Rush. 


WATCH-MY-TURN SIGNAL CO., Dept. 1 1311 | Walnut Bl es, lowa 


MONEY: MEN srl 


THE PLASTEX I 
and for big pr 
and Novelties 


ment brings big retarns 
quantities.” Ambi 
Our Free booklet will inte 


PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Ave, New York, N.Y. 


NOVEMBER, 1939 


High School Course 
at Home 


Many Finish in 2 Years 
Youcan complete thissimplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school_ work 

prepares you for entrance to college. Stand- 
ard S. texts supplied—Diploma. Credit for 
H. S. subjects already completed. Single sub- 


jected’ ‘desired. High Schooleducation is very important 
for advancement in business and industry and socially. 


College Entrance 
Duri: past 14 years, our High School \duates 
aay Bey admitted to 531 different Univerities, 
Colleges, Junior Colleges and Normal Schools—80% 
of them without entrance examination. Course also 
prepares for teachers’ certificate and pre-professional 
examinations. 


Business—Industry 


To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re- 
ports—do figuring involving Algebra and Geometry— 
talk intelligently on matters requiring a knowledge of 
Geography, History, and Economics. 


In Industry—Mechanical and Engineering lines— 
2 uu must have at least an elementary knowledge of 


hysics and Chemistry—be able to figure quickly and 
accurately—know something of Mechanical Drawing 
and blueprints—and be able to talk and write ac- 
curately and clearly on both your work and ordinary 
topics of conversation. 

Our High School course meets the preparatory edu- 
cational requirements for Business and Tndustry. 


An Educational Institution 


The American School was chartered in 1897 as an 
educational institution, not for profit—and is exempt 
from paying Federal income tax, like the best resident 
colleges and universities. 


Don’t Be Handicapped— 
Complete Your Training Now 


Be a High School Graduate! Prepare yourself for promo- 
tion in Businessand Indus- 
Other C try. aioe the Professions, 
College Entrance and so- 
20 Oth or Courses cial success. No matter 
what line you may select, 
floes 3 aaa Desineeg Men High School training will 
prove invaluable to you! 
Our moderate fees cover 
aH instruction, standard 
textbooks and Diploma. 
Easy monthly terms. Get 
ahead in life. Start your 
training NOW! 


Mail coupon for information about line that interests you 
American School, Drexel at 58th, Chicago 


American School, Dept. H-846 Drex jat58th, Chicago 
Tell me how to train for success in line checked. No 
obligation. OHigh School Course 
DAccounting &Auditing (Diesel Engineering 
DArchitecture & B'iding 6 & Design 
OAutomotive Engin'ring 
Management 
O.Com'ercial Aeronautics 
Electrical Engineering 
Electrical Refrige: 
DAir Conditioning 
OCivil Engineering 
Complete Law 


i 
5 Hiahwsy Ei *r" 
OMechanical perte C3 
ORadio & Television 
OSalesmanship 
OSteam Engineering 
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Step 10 years ahead 
at once in accounting experience 


with this famous 1742-page handbook of latest expert 
practice, from simple bookkesping to higher accounting. 
Helps you display kind of skill that wins recogn' 
tion and advancement; eres, Tuime, increases 
your ability to handle new problems, modern § 


conditions. Guides you in any situation, every- 
day or emergency. 


Records, systems, working 
} statements and. repor 


internal 
hundreds of useful fori 
complete in one handy vi 
ACCOUNTANTS’ HANDBOOK 
Nothing else like it. In dealing with any 
question, you can select, not merely usual, but 
hest method for your purposes. Widely used 
by executives, credit men, bankers—over 160, 
000 bought. Editorial Board of 70 experts. Con- 
tents would fill 10 big books, usual style. 


[ for a Copy of the Handbook NOW! 


just one idea gained from this hook for a better 
y of handling a problem may be worth the 
end for a copy 
e-day trial privilege guarantees your sat- 
isfaction, 
Lal * Mail This Order Form =" 


i THE RONALD PRESS COMPANY, Dept. M-316 
rt N. 
' 


price many times over. 


$7.50—see offer 


15 East 26th Street, New York, 

Please send me the Accountants’ Handbook. Within 5 days after 

I receive it I will remit $ plus few cents delivery—in 

payment. Or, if I am not entirely satisfied, I have privilege of 

returning it. 

CO Check here if. you Hpi to pay for the Handbook in 5 monthly 
payments of $1.50 each. 


Name (please print) 
Firm . 

Business Address 
© city 
1 Ly 


Learn by pre-tested Training 


RADIO x 


A flexibl = Plan 
to fit your immediate needs 


National Schools offer _ optior 
training planned to fit your present 
circumstances. You can master Radio. 
Television, Sound and allied trades by 
National's exclusive plan. Actual shop 
and studio training; also complete 
training if you cannot give up your 
present employment and income. A 
definite plan to fit your needs. 


FREE LITERATURE 


. Position. 


State........ 
‘We pay delivery if you send 
== cash; same return privilege 


‘NATIONAL SCHOOLS 
03 Gngeles (EST.1905) 


Request for FULL DETAILS 


NATIONAL SCHOOLS, Dept. 11 PSR 
4000 S. Figueroa St., Los Angeles, Calif. 


NAMI 
ADDRESS 
CITY. 


Age. 


STATE_________ 
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PLAY LATEST HITS 


Pree 


Even If You Can’t 
Read a Note! 

In just a few min- 
utes you can beplay- 
ing the latest hits on 
this newest musical 
sensation! Lots of fun 
at parties, socials, 
dances. Not a toy— 
it's a real musical 
instrument. Easy to 
play, Used by swing 
ands. Approved by 
music educators. 


10 DAYS TRIAL 


The TONETTE will make you pe 

ular and welcome at all feet 
gethers. Try it! If you are not del aa 
after 10 days, we refund your money. 


Send No Money! 


If your dealer does not have TONETTE, just send 
name and address. On delivery, pay postman only 
$1.00 plus postage. (Or send dollar now and we 
pay postage.) FREE LESSON CHART. Satisfac- 
tion guaranteed or your money back! 


TONETTE CO., 30 EAST ADAMS ST., DEPT. 39-F, CHICAGO 


Know Mechanics as Experts Do 
PRACTICAL MECHANICS HANDBOOK 


by F. J. Camm ($3.00), 400 pages, 379 illus. 
Just published. Latest methods explained. Price- 
less guide and instruction manual. Chapters on 
lathe, filing, fitting, micrometer, hardening, etc. 
Send no moncy. Pay postman $3 plus postage. 
Money refunded in 10 days if not satisfied. Write: 


FORTUNY’S 6 en von 


men of character. Over $1,600 per month earned i Celtfornia man. Over 
si 000 in a mont by Delaware man, 


week by Georgia man clasive 
ranchises available for an invention to replace s multimillion dollar 
franepies position. 


fallon free trisl. Selle itesit, Repests: 
Write F. E. Armstrong, Dept. 1152-M, Mobile, Alai 


SIX SCOTTIES 
TO WHITTLE 


A brand new Kit contain- 

ing material for whittling 

SIX interesting little 

Scottie dogs. each in dif- 

ent characteristic pose. 

th Scottie is about 2 

inches long and the six 

wood blocks supplied, are 

ready cut to the correct out- 

line. Nothing else needed but 

a pocketknife. Complete Kit 

containing 6 shaped blocks, 

paint and brush, pocket sharpening stone, material for 

eyes, and complete illustrated step-by-step instructions 

will be sent for only $1.00 postpaid in the United States 

or Canada. Get started in this new Hobby NOW. It's 
easy with this new Kit. 


POPULAR SCIENCE MONTHLY Dept. 119 
353 Fourth Ave. New York, N. Y. 


ses SOLDERS 


an electric welding, brazing and soldering 
Roch tees with gover att, 
supplies, Wor Works INSTANTL' 
merpliek parks Mee rNern Ys 


Exclusive Dro 


BRAZES 


Bie, ins eae pale DAY HOME TRIAL 


fer. eae Sin Stal Blecte Torch for 10 dave ee cer 


PORCH C6. 2613-EY Michiean Ave 


LEARN CARTOONING | 
AT HOME IN SPARE TIME | 


Send for tl 


"REE book containing money-making 

tips, cartooning charts, idea creating methods. list 
of cartoon buyers, and other valuable infor tion. 
Read about the ods making opportunities in 
one of the most {1 ating of professions— 
CARTOONING. W ith t this : booklet we will include 
a complete portfolio describing our easy Course in 
Cartooning and explaining our new Marionette 
Method of Instruct: We will also tell you how 
to get the Cartoonists’ Exchange Laugh Finder 
FREE of extra cost. This amazing device actually 
helps cre: id originate humorous ideas. Send 

name at once and mention your age. 


CARTOONISTS’ EXCHANGE 
Dept. 14411, Pleasant Hill, Ohio 


Learn QUICK! 8 WEEKS REAL SHOP TRAINING! 
schools of their kind in the world. Step into BS 
te 
BOOK! Send for Big, Free Opportunity 
C-3" Kansas'City, Mo. 
RECORDS—UNTIL YOU HAVE SENT FOR 


AUTO, DIESEL and AVIATION Mechanics taught 
Rig Pay—$35-$60 a weel ‘ensational new 
et 
book and new low rate—write nearest 
school TODAY ! ty 
DON’T BUY—SAVE $ $ $ 
NEW GIANT MONEY-SAVING CATALOGUE 


FOR TRAINED AUTO MECHANICS 
with real tools, on real equipment, in 2 biggest, best 
low tuition rate for limited time! FREE 
McSWEENY SCHOOLS ‘C3 Renasdiyts 

ON RADIO SETS—PARTS, TUBES, FHONOGRAPH 

UNITED RADIO COMPANY, DEPT. Z, NEWARK, N. J. 


Complete Outfit FREE! 


Own a steady route; full or spare time. Make 
money at once and all year ’round with Soaps: and 
any other dally home necessitiex—over 200 nationally 
known, guaranteed pr Complete Outfit, includ 

large asxortment of full size packswces 
reliable persons. Old-established company. Write quick 
for my Free Offer. 


E. J. Mills, 8013 Monmouth Ave., Cincinnati, 0. 


Earn Cash at Home! 


We pald M. M. 81174 for exceptional “‘cellar crop" SNOW- 

mushrowms! Big free picture book tells if your cellar, 
shed, barn suitable. We furnish materials, buy all crops 
thru’ our 25 branches. Established 18.’ Write today 
United Co., 248 Lincoln Av Dept. 345, Chic 


DECORATIVE METAL WORK 


é new manual for the amateur. Tells in easy to understand 

language how to make useful metal articles in your home work- 
sh ‘ou'll be surprised how easy and interesting metal work 
really is. Fully illustrated with diagrams and step-by-step in- 
structions. Sturdy cloth binding. 253 pages. Send only $2.00 
and your copy will be sent postpaid. Popular Science Monthly 
—Dept. 119, 353-4th Ave., New York, N. Y. 


a iy. 

sorted in RICED. 

event Nie Bete 2 
yaa ied Lowen KANE, 


werd 
nish, wre ‘actors eeoskers: 


ried Beret pomonserntoe sil 


110,000 


ENTRIES 


1800 


ILLUSTRATIONS 


D: INES all the 
most commonly 
used words, selected 
from WEBSTER’S NEW 
INTERNATIONAL DIC 
TIONARY, Second 
Supreme Authority.’ 1300 pages; 
$3.50 to $8.50, depending on 
bindings. Purchase at bookdeal- 
ers or direct from publishers. 
Write for FREE Quiz and Pic- 
ture Game to G. & C. Merri 
Co., 332 B’way, Springfield, Mass. 


ition, “The 


e an ARTIST: 


You can prepare for an Art Career, at 
home in your spare time this practical way 


Trained Artists Are Capable of 
Earning $30, $50, $75 a Week 


YOU can develop your ability to enter the fascinating, prof 
itable field of Art. It’s actually fun to learn at home the 
proven W.S.A, way, No previous Art experience is necessary, 


Commercial Art, Cartooning and 
Designing ALL in ONE Course! 


has been. suces training men and women for 
Art careei trained Artists are now making 
good money in their own art studios, or drawing for news- 
Dapers, publisher stores and adverti 
ing agercie ‘O ARTISTSS OU" 
FITS INCLU DED with course. 
coupon for details in FREE ROOK. 


Washington School of Art, Studio 1311M 
1115—15th St., N. W., Washington, D.C. 


T Yes! I am interested in learning to draw, Please send me your # 
1 Free Book, “‘Art for Pleasure and Profit. 1 


Name. 


Please mention PopuLaR SCIENCE when writing to advertisers. 


MORE TRAINED PILOTS 
Gnd MECHANICS 


WANTE 


“AVIATION 


Want to get into Aviation? 
Now is your chance! 938 
G lates of this Lincen 
a mment Approved 

recently placed in 
good-pay positions in Aviation. More Lincoln Trained Men 
are wanted for positions with Airlines, Airports, Factories, 
GOOD SALARIES PAID; exceptional opportunities for ad- 

cement. 

BE A PILOT, MECHANIC or AERONAUTICAL ENGINEER 
Prepare here for Government Rating as Private or Commer- 
cial (Transport) Pilot or for position as Airplane and Engine 
Mechanic; Aircraft Sheet-Metal man or Welder. 
IN EQUIPMENT—MODERN METHODS Fleet of 14 
modern Training Planes; 12 Shops and Lab- 
oratories. School APPROVED by U.S. Civil 
Aeronautics Authority; by U. 8S. Army Air 
Corps and State Aeronautics Commission. 
19 Years teaching Aviation. 
GET INTO AVIATION NOW! Train at Lin- 
coln. Part-time employment for board and 
room while in training. We assist Graduates 
in locating positions. Get the Facts! 


MAIL COUPON TODAY for complete infor- 
mation. 
nated tt Nw oe oe) 
LINCOLN AIRPLANE & FLYING SCHOOL 
11 Aircraft Bidg., Lincoln, Nebraska 


like to prepare for a position in Aviation. Send me com- 
| Plete information about Lincoin Training. 


PUT THIS{Q40 


14. TUBE 


CHASSIS IN YOUR 
PRESENT CABINET 


19% 


COMPLETE CHASSIS 
WITH TUBES 
AND SPEAKER 


Here’s today's biggest radio value— 
the 1940 TELEVISION-ADAPTED 
Midwest—at sensationally low fac- 
tory-to-you-price. Now enjoy excit- 
ing foreign reception. Absolute 
satisfaction guaranteed on money- 
back basis. Send 1c postcard for 
FREE 1940 catalog. 

(User-agents make easy extra (DEANS! 


See Midwest's Answer to TRADE-1 


FQTUBE | ve #507 


CONSOLE | 39 DAYS TRIAL 


5 
$29-25... EASY PAY PLAN 
MIDWEST RADIO CORPORATION 


DEPT. CINCENNATI, OHIO 


Please mention Poputar SctENCE when writing to advertisers. 


FASIER#oEVER 


To Master, this New 1940 P-A 


@ Just touch a key and blow nor- 
mally; you can’t miss. So easy, 
and such beautiful tone. Nothing 
to compare with these new P-A 
Saxes, Clarinets, Trumpets, 
and other P-A instruments, 
Fully guaranteed; your suc- 
cess assured. See your music 
dealer or write direct for beau- 
tiful free book, mentioning 
favorite i 
tion. E: erms. Greatest fun, 
easiest with P-A. Write today 
sure, 1374 


PAN-AMERICAN 
1104 diana 


FIX iT YOURSELF 


Save yourself a lot of expense by 
doing your own odd repair jobs. 
Get this new edition of a famous 
book, showing with diagrams and 
directions, how to fix and repair fur- 
niture, electric outlets, windows, 
doors, leaky pipes, floor boards, ee 
chimneys, boilers, weather proofing, painting and 
hundreds of other construction and repair jobs. 
Picture diagrams show how each job is done. Fuli 
cloth bound $1.00. 


Popular Science Monthly, Dept. 119 
353 Fourth Ave. New York, N.Y. 


VAX SARS SARA A RTARTA NA RTA RSA SAIN 


Remember 

The Salvation Army 
In Your 

Christmas Giving 


Remember 


The Salvation Army 
In 
Your Will 


SRE SAR NNSA RASA. 


In Your Present Stove or Furnace— 
HOTTER—No Drudgery, 
Dirt or Ashes—More Heat 
Quick at SMALL COST. 


OVER 40,000 SOL 


Beats any oil burner ever gotten out for 
low cost, perfect performance. Burns 
cheap oil a new way, without pre-gen- 
erating or clogging up. Quick intense 
heat by Simple Turn 


SODAYS'TRIAL| “sects 
alesmen 
proves, eaceney, | BIG MONEY 
convenience ai co Silver: i) 
somical operations | Gieecacetat | BiMGace 
FREE BURNER | ferertieeb0 | Quick HEAT at 
OFFER TO AGENTS [fesse oer. | Turn of Valve! 


who will demonstrate and take orders. Write quick, be first to learn how to"make 
REAL MONEY right now, spare or full time—mail ic postcard today. 


UNITED FACTORIES, N-761, Factory Bidg., Kansas City, Mo. 


The new sensation in men's 
shoes—The Chippewa Clip- 
per, It zips on and off in 
a “jiffy”. Right now is the 
right time to get into e 
nified and highly profitable shoe busine: 


ion shoes like magic. 
Sales division of manufacturer estab- 
lished 36 years wants salesmen. No 
experience needed. Write for complete 
sales kit. It's free! 

CONSOLIDATED SHOE SYSTEM 
Dept. A-18, Chippewa Falls, Wis. 


ITALIAN ACCORDIONS 


MADE. Very best. Lowest prices. 
Direct from Factory Representative. Le 
your name and address for FREE catal: 
ITALIAN ACCORDION COMPANY 
323 W. POLK ST., DEPT. M CHICAGO, ILL. 


WHOLESALE CATALOG 


i 4000 BARGAINS 


FOR SALESMEN & DISTRIBUTORS 
It has 260 pages, chock-full of 
unusual Values. It contains sell- 
ing plans; order stimulators; test- 
ed fast selling articles to dealers, 
stores and direct to the consumer. 
A new revised issue is just off the 
press. Cost about _25c. E, 
while stock lasts. 
copy, Today. 

Spors Co. 9-39 Frank St. 

Le Center, Minn. 


Send for your 


SURE ROUTE 


To 
HAPPY-LAND 


NOVEMBER, 1939 


Please mention Poputar ScieNcE MontHLy when writing to advertisers. 


A 
ON DAY 


HOSPITALIZATION 


( HOSPITAL AND 


yr AN if SURGICAL FEES 


Learn how hospital and surgical bills are paid for 
every member of your family, in case of sickness 
or accident, for trifling cost. Plan permits you to 


go to any hospital in PAYS UP TO 


U. S., select own sur- 
geon. Even provides for 
$150 Hospital Bills 


Confinement expenses: 
No medical examination 
required. 


3 5150 Surgical Fees 
$90 Sanatorium 
$20 Operating Room 


This coupon brings 
complete details— 
without obligation. 
No agents will call. 
MAIL TODAY 
23,000 00 _people 80 to hosp'tals every day. 
TW AMERICAN MUTUAL LIFE 


sc nend, without obligation, 
pitalization Plan, 


Name. 
Address 


5—Repair. 

trations showing ate of ‘modern cars, 

with Sect one foe all service jobs. Diesel Engines fully treated, 

$, fake oe ey Coe Set This Assistance for Yourself Simply 
COMPLETE e¢ PAY € ONLY. $1. A MONTH < 


THEO. AUDEL & CO., 49 WEST 23rd STREET, NEW YORK 
Please send me ELS 'UTOMOBILE GUIDE ($4) for free ex- 
amination. ifld I decide to k: it, Lwill send you $1 within 7 days;thenremit$1 month- 
Iy antil purchase price of $4 is paid. Otherwise, 1 will return it to you promptly. 


FIND OUT HOW TO 


Nowwin SUCCESS 


HIDDEN POWERS 


DEEP WITHIN YOU 
AFFECT YOUR FUTURE 
Learn how to get the things you want... 
Quick Advancement in_ Business — More 
Money—a Better Job—Greater Popularity 
—Happiness—SUCCESS. Hidden Powers 


in you may be waiting to be 
stirred to light. Properly directed the: 
make all your dreams come true 
of average int 
self to progress far beyond 
condition. FIND OUT How The 
secrets of making money, choo 
job, winning friends, securing 
CESS are revealed. Don’t let yourself 
get into a rut or be satisfled wi 
unpleasant work at poor pay, Make the 
Most_of yourself! Write at once for 
REE Self Analysis Chart, at no cost 
jor obligation to ail L.coupon today. 
SELF STUDY FOUNDATION, INC, 
rad LA Michigan. Ave., Dept. L-11 


8 e free of charge instruction for self-analysis of 
my capabilities and tell me how I can “Get Set Vor Success.” 


iret 
pin 20 years, Super 


rans for batte: ay 

Suatplugints ANY 1 erin aneu eer ege! isruxged, 

po ee tool anyone can weld iron, steel, bronze, 
met 


aluminum, or 
lagic ia Wand Welder 


nd money 
9g. Test Yor 10 days if not 


Learn to MOUNT 


@ BIYdSn 
Animals 


FUN-FASCINATION 


PROFITS —IN SPARE TIME 


Learn ‘TAXIDERMY at home BY MAIL. Save your bunting 
phies, decorate your ome and den, have a grand HOBBY. 

ity old reliable school rit E2508 000 students) will teacts 

at home to mount ANIM. ALS, S FISH, ‘AME- 

HEADS—and to TAN hides 2 and furs | furs by word lerful KROME: 

TAN system, also NOVELTY T. -Y, using common 

specimens—no wild game needed. 


FREE BOOK 10 pent cts sy ue, 
at home. Tells how to EARN FINE PROFITS in 5; time. 


Fnshlettscor postal fog this gtran marvelous F) 
NOW—TODAY. State AGE. 


Ba We tsueolice musky Dept. 3398 © Omaha, Neb. 
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GET IN THE SWING 


with Slingerland DRUMS 
GENE KRUPA GUITARS 
sear MANDOLINS 


Wonder Value 
Easy Payments 


Compare the value— 
tone and power in Slin, 
erland ‘Radio 


drums, banjos, gui- 
tars, mandolins, 
marimbas, or bu- 
< pice etore, you 

GENE KRUPA—Worid’s Greatest buy.Guaranteed 
Swing Drummer uses Slingeriand more for your 
money. Ac- 
claimed the tops in smooth tone, easy playing, 
rich power by world’s leading musicians. Easy 
payments. 5-days free trial. See at your 
dealers. 

Cut this ad out—good for $1.00 credit. 
Free special information on how to organ- 
ize drum and buglecorps. Free Catalog— 


mention instrument wanted. 


SLINGERLAND oRUM. co. 
1319 Belden Avenue 


BE OUR REPRESENTATIVE 


IN YOUR TERRITORY 


If you can spare an hour a day you can earn extra dol- 
lars taking care of Popular Science Monthly new and re- 
newal subscriptions in your locality. Complete instruc- 
tions and supplies will be sent free. Send your name 
and address to 


EUGENE WATSON, pote Science Monthly, Dept. 119 


353 Fourth Ave. New York, N. Y. 


WOODWORKER'S 
Turning & Joining 
MANUAL 


\ This new manual is writ- 
ten especially for the man 
who likes to make things in 
his own home with power 
tools. Tells what power 
machinery you will need to 

turn out beautifully finished furniture. How to use 

the cross cut saw, ripsaw, miter saw, jointer, and 
band saw. How to bore and mortise by machinery. 

Scraping method of wood turning fully ex- 
plained—how to turn a plain cylinder, smooth 
cylinder, how to use a skew chisel to square ends, 
how to make shoulder cuts, taper cuts, convex and con- 
cave cuts. How to make a tilt-top table, occasional 
table, reeding and fluting, faceplate and chuck turning, 
turning rings, veneering. How to make the surface 
perfect, how to apply stain, wood fillers, finishes—wax, 
oil, shellac, varnish, lacquer. 

Also, how to equip your home workshop, what hand 
tools you will need in addition to power machinery. 
All about wood joints. 

Complete working diagrams with step-by-step in- 
structions for intricate designs in cabinet making, 236 
illustrations, 192 pages, tuft Jt bound, ont 

C.O.D. Send order WITH N’ 

WORKER’S TURNING AND. JOINING” MANUAL. 

Pay postman $1.00 plus few cents postage when book 

arrives. 

POPULAR SCIENCE—Dept. 119 
353 Fourth Ave. New York, N. Y. 


POPULAR SCIENCE 


\NUA_NOW READY! GET YOUR COPY! Ie” PRR 
THIS COUPON 


Gigantic Catalog Of 
Unusual Novelties 


Saal 


NEW, LARGER EDITION! OUR BOOK OF THE YEAR! 


Nothing alse quite Hike it. Articles more interesting thay a world's fair! Orer ie 


ictures and descriptions of odd items from all 


eked 
arte ot” the: world au 
Which Sou never. knew existed— A 
dozens of things you've always wanted "but £ 
They'te “au ‘inthis amazing NEW catalog. Latest. radio and hobby 4 
newest styles of eanaid Wiope cameras, fortune teller, gure and ‘rifles. sporting “= & 
ry im fact thousands of all the latest novelties, » £ 

i-) 


* ROTO¢ 


et 
many unoblainable ‘elséwbe! 


Put Real 
Go thru your catalog when it arrives. hall 
makers and et tiem. work at yoUr party. "BINGO" shooters pia 
tunder. telephones... plates, ete., ex Dut harmlessly, 
Bombs, “Electric” Mand Shaker and ¢ 


Address 


Here's 3c. Rush Catalog 


(CD DeLuxe Bound Cat., 25¢ 
Na 


28¢ TYPEWRITER FENCING SUPPLIES 
bi : INDIAN NOVELTIES 


s 
ew This is 

! ih catalog of 604 pages 
totopravure sectlon—-6" color’ cover=-7000 “amasing novelties=-4000. illustra: 
Wont! Bend Be in any convenient form——unused U.S postage stamps. accepted 
JOHNSON SMITH & COMPANY, Department 146 DETROIT, MICHIGAN 


“| TALKED WITH GOD” 


(Yes, I Did — Actually and Literally ) 


and, as a result of that little talk with God some ten | Law, under any and | all ciroummtances: 

years age, a strange new Power came into my life. You, too, may find and use the same staggering 
After 43 years of horrible, sickening, dismal failure, Power of the God-Law that I use. It can bring to 
this strange Power brought to me a sense of over- you, too, whatever things are right and proper for 
whelming, victory, and I have been overcoming every you'to have. Do you believe this? It won't cost much 
undesirable condition of my life ever since. hata to find out—just a penny post -card or a letter, ad- 
change it was. Now—I have credit at more than one | dressed to Dr. Frank B. Robinson, Dept. 47, Mos- 
bank, I own a beautiful home, drive a lovely car, own | cow, Idaho, will brin, ng you the story Of the most 
a newspaper and a large office building, and my wife fascinating success of the century. And the same 
and family are amply provided for after I leave for Power I use is here for your use, too. I'll be glad to 
shores un! known In addition to these material bene- | tell you about it. All information about this experi- 
fits, I have a sweet peace in my life. Iam happy as ence will be sent you free, of course. The address 
happy can be. No circumstance ever peels me, forI | again—Dr. Frank’ B. Robinson, Dept. 47, Moscow, 
have learned how to draw upon the invisible God- Idaho. Advt. Copyright 1939 Frank B. Robinson. 


NEW BENJAMIN AIR PISTOLS 
NEW Grinding Attachment WITH MULTIPLE LEVER 
For 8” to 16” Metal Lathes. Build It Yourself. HAND PUMP FOR TARGET- 


At last, a precision grinder within your means. You save 
3 bi fehl i-machined castings, on your ow: MALL GAM 
fathe RON hate oth internaland external grinding. S E-CAMPING-ETC. 
irror Anish easily obtained. Grinds Guaranteed: Accurate-Practical 
hafts, hard of soft, holes, lathe nomical-Safe-Cleat 


RUSH 3° FOR G 


NEW 1940 EDITION 


Made in U. S.A. 


milling cutter: : Foree-Amazing Mariam Velecier 
us father, uses, for home a smoke or fumes. Bolt jon-fiarrim Trump, Soale Shot B 
worksh or ned le le. 
iiustrated folder and ‘at informaden: so 0: BBB. ashe $10.00; Hol iter ge On Also a cones 
Huron Machi 11 Mich. Only Reni min Garuine compresgad alr ilies o> band cat Tt oy, 
Huron Machine & Tool Co-- Dept.C-24, Yale. Mich._ TTY = | _Ralicense reauiced from desler at fecterz. ask or complete specit incgtions and 


Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking ————= ~ = = 
subscriptions at the new low price is easy. And you can =n ml 6 SUBMARINES + DESTROYERS + CRUISERS - 


make good money at it. Write for particulars to Popular p 
Science Monthly, Circulation Manager, 303 Fourth Avenue, AMERICAS Els 
New York. StipYARD 


2 : ry Ship Model builder should have 
CUT ME OUT \ Motor Bons, Engines, sal 
; ron day. Sent postpaid for 25 
Cut use oul, pete me on a postcard and mail to Popular — 
Science Monthly, Dept. 119, 353 Fourth Ave., New York, N. ¥. 
Til bring you ‘complete. supplies "and. instructions on how BO U c H E R__36 East 12th St, New York 
B R Of several dollars a week in your spare time. 


OOKLYN YMCA TRADE SCHOOL 


Unlimited Instruction until you ! ;) mechanical Pre-Engineering 
have mastered every part of !{)Diesel Engines () Oil Burning MAIL COUPON 
Course withoutadditionalcharge. if 1 eet ap ae sas 1117 Bedford Ave., Dept. PS 
Full Shop Equipment Lh eerie ‘Mechanic[ ) Welding Brooklyn, New York City, N. ¥. 
Unexceiled Instruction I [) Auto Mechanic _[ } Talking Pictures 
Fireproof Dormitories. | () Refrigeration |] Air Conditioning 
Special Privileges. Check your |! Television and Radio Mechanic Name.. sid 
on ft) Mi 
yu 


th l-Mechanical Drafting 
interests on attached coupon 4 |] Mchint ety Tool ond Die Making 
to receive free literature. 


Winding () Electrical ‘Addres: 
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Relieve Heartburn Fast 


This Amazing Way 


ES—TUMS brin; 
ing quick relief from 
indigestion, heartburn, sour 
stomach, gas caused by excess 
acid. For TUMS work on the 
true basic principle. Act un- 
believably fast to neutralize excess acid 
conditions. Acid pains are relieved almost 
at once. TUMS are guaranteed to contain 
no soda. Are not laxative.. Contain no 
harmful drugs. Over 2 billion TUMS al- 
ready used—proving theiramazing benefit. 
Get TUMS today. Only 10¢ for 12 TUMS 
at all druggists. 
You never know when or where 


Always Carry 
FOR ACID 


INDIGESTION “32s 


Send for new illustrated watch and .50 
jewelry catalog. Many attractive 
buys. Make extra money, too. From 
Plymouth Jewelry Exchange 
163 Canal St., Dept. P, New York 


a 


PRECISION KNIVES 
FOR CRAFTSMEN! 


Hobbyi erywh keen-cutting 

X-ACTO Knives, each with six assorted inter- 

changeable blades of 100". tough surgical ste: 

bull-dog locked in balanced aluminum handles. 
1 knife for delicate work, no. 2 for 
Each knife $1.00 with six blades. 


POLK'S MODEL CRAFT HOBBIES, 
429 Seventh Ave., New York. Dealers wanted! 
Dept. P11. Motor & Airplane Catalog 6c 


When Writing Tdvetiens 
Please Mention Tt SCIENCE 


-V AMATEUR A complete line of Nationally 
Advertised receivers, Transmitters, mikes, 
keys, parts, etc.! 

V SERVICE Compareall the important makes 
of test instruments. side-by-side, for the first 
time in any catalog! 

-V SOUND equipment for every purpose. From 
the new one-piece “Orator” to the largest 
100-watt sound system for stadiums! 


EASY PAYMENTS ON EVERYTHING 


Dept. RS-32 
Please RUSH me your FREE H 
Radio Catalog. 


& C 
Chicago. Iiliso) 


TEST-O-LITE 


dsb Tests Everything Electrical 
From 100 to 550 Volts APPLiances 


A real necessity for electri- 
cians und home because it has 
1001 uses. Equipped with a 
Neon light which tells instantly 
where trouble lies in electric 
circuits, fuses, cut-outs, motors, 
radios, all kinds of electric ap- 
nliances, ete, Tells A.C. from 
D.€ r superior to ordinary 
clumsy test bulb. Fountain pen 
size with clip for carrying in vest 
pocket. Lifetime guarantee. 


PATENTED FUSES 


L. S. BRACH MFG. CORP. 
L=j(©) 53 Dickerson St., Newark, N. J. 


Please mention PopuLaR SciENCE MONTHLY when writing to advertisers. 


LEARN TELEVISION AT HOME 


Big Opportunity in New padustry Learn easily & 
at Seg tee ee! . Iwilltrain youforgood 
e I have trained 100's others in past 10 
years. Home experiments & lab. equipment supplied 
Free information if over 17. Write S. Q. Noel, Pr 
UNIVERSAL TELEVISION SYSTEM, 681 Candler 


ARE YOU 


“Unhandy”? 


At last a service and repair manual has been made 
for the auto owner who is not a mechanic. Here are 
hundreds of “‘horse-sense”’ methods for keeping your 
own car in perfect shape—no matter how old or 
how new it is. AUTO KINKS tells in non-technical 
language, made clearer by drawings and simple dia- 
grams, what to do no matter what goes wrong—how 
to make temporary or permanent repairs to the mo- 
tor, carburetor, ignition, lights, starter, radiator, 
chassis, running gear, body, fenders, top, and even 
the garage. Will give you more understanding of 
the mysterious “insides” of a car than anything you 
ever saw. Service men will get a world of new ideas 
from it too. 192 pages, full strong cloth binding, 
Pictures on every page. Only $1.00. Sent C. O. D. 
plus few cents postage. Ask for “AUTO KINKS.” 


Write to 
Popular Science Monthly, Dept. 119 
353-4th Ave. New York, N. Y. 


SPARE 


BIG*rime MONEY AHEAD 


Take Orders for the new Popular Science 
Friends Buy it on Sight! 

Learn How Easy It Is To Make Real 
Money in Spare Time! 
—-———— MAIL COUPON TODAY— ——-—-— 
Dept. 119 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave., New York, N. Y. 


Please send me full information free on how I can 
make big money in my spare time. 


(ADDRESS) 


POPULAR SCIENCE 


It’s Lots of Fun to ¢ 


PLAY the DRUMS 


...and EASY, too! 


Step out in front! Be 
entertaining ... popular 
sought-after by frien 
Start to play a GRETSCH 
DRUM. Begin a BIG MONEY 
career—be an ace drummer like 
O’Neil Spencer, with John Kirby's 
Band. O’Neil and thousands of others 
ave won success on radio, stage and screen 
using GRETSCH equipment. EASY TO 
PLAY —no difficult lessons. Buy GRETSCH 
DRUMS, on NEW EASY-PAY MENT plan. 


Send penn: tcard for FREE DRUM cata- 
logue and full information about EASY-PAY- 
MENT plan and FREE TRIAL through your 


GRETSCH dealer. Address Dept. PS 110 
The FRED. GRETSCH MFG. Co. 


Musical Instrument Makers Since 1883 

60 BROADWAY, BROOKLYN, N. Y. 
GRETSCH also offers SUPER VALUES in Guitars, Saxophones, Trumpets, 
Trombones, Accordions. Send for FREE catalogue. Mention instrument. 


AGS 


nA 
DOVE 


( 


PERSONAL INVENTORY—FREE! 


DAY. getting a job or choosing a career is nolongera hit-or- 
miss task. Science can now accurately determine foryon, in. 

¥ance, just what type of work or professionyouare bestsuited for. 
No money. Send your name ona penny posteard for your 

‘own personal Occupational Adjustment Test absolutely 

Free, Why waste time or money groping mimlessly whenlnew 
selentific methods show you n steps to success? Write at 

FOR YOU! | once for details and FREE Adjustment fest! 


LEARN “""- GARTOONING 


MAKING 
by America's most famous method. Hundreds of 
successes! Start today—soon draw for pay. Rush 
10¢ for details and big Picture Chart to test your 
ability (state age). 

THE LANDON SCHOOL, Dept. A-39, National Bi 


WASTING 


e YOUR MONEY 


On Needless Oil Changes 
and Preventable Motor Wear! 


Cleveland, 0. 


Car-Truck-Tractor Owners— 


For perfect lubrication WITHOUT 
CHANGING OIL attach *‘RECLAIMO” 
the world renown oil re-refiner—Re- 
moves Solids PLUS Moisture, Dilution 
and Acids from crankcase by Filtration 
and HEAT! 


Prevents Excessive Motor Wear 


by keeping oil clean and oily indefinite- 
ly. Thousands in use. Fully guaranteed. 
See your local dealer for our free Oil 
Facts, or write to:— 


RECLAIMO MFG. CO., 


2306 Desk 10, 


We Chicago, 
Mlinois 


Avenue 
“Oil Does Not 


RECLAIMO i Does Not 


The World | U.S. BUREAU OF 
Over! STANDARDS 


Industrial Designing 
and DRAFTING 


There is a vast field of opportunity for 
you if you are trained in both Drafting 
and Industrial Designing. Nearly every 
industry can use men who not only 
know how to make drawings and blue 
prints—but who can actually help de- 
sign new products and improve old ones. 
Training in Industrial Designing makes 
you a better draftsman—and a work- 
ing knowledge of drafting makes you 
@ more effective Industrial Designer. 
Now Engineer Dobe offers to train you 
in your spare time in both fields at the 
same time—quickly, easily, by his prac- 
tical, easy ‘‘Work-Job” Method. 


A New Fast Growing Field 
Crowded with Opportunity 


Manufacturers want men with ideas. Fac 
tories must continuously bring out new 


models, new products, and improved 
designs. Products must be re-styled 
and improved year after year, sea- 
son after season, in order to keep 
up with competitors and de- 
mands of the public. Be- [ - 
cause this field is so large 
there is a need of trained, z 
skilled designers. The Dobe 
combination method is ideal on 
for men going into dre-ting , 
or designing. Extremely valu- A&R < 
able for executives, too. 
I'LL TRAIN YOU AT HOME 
BY THE WORK-JOB METHOD 
I can prepare you just as I have trained many 
hundred successful students from 16 to past 50. 
No previous experience or special inventive ability 
needed, High school education replaced by work 
experience. I'll train you Phoroushly by appiled in- 
struction on actual work in both Drafting and Indus- 
trial Designing, until you are competent... yes, 
until you are holding a good paying position. Com: 
plete working outfit furnished without extra charge, 
Sean | FREE BOOK 
“Industrial Designing and Drafting.” _ 
Mail the coupon for 
FREE details as to 
how you can learn 
Industrial Design- 
ing and Drafting. 
Engineer Dobe, 
Libertyville, Ill. 
a a ee 
ENGINEER DOBE, Div. 3398 
Libertyville, Hl. 
| Please send me FREE BOOK on “Industrial Designing and 
Drafting” also please explain how you assist your graduates 


‘9 good positions in these fields. 


Please mention PopuLaR SCIENCE when writing to advertisers. 


THE BIGGEST BOOK OF PICTURES, 
PLANS AND PROJECTS! 


It will give you a big thrill, just to thumb through its 
graphically illustrated pages 

The scope of this great volume is almost unbeliey- 
able. Only PopULAR SCIENCE would have so wide a 
variety of tested projects available to make such a 
complete, giant Cyclopedia possible! With this amaz- 
ing NEW Cyclopedia you need never be at a loss for 
something new and fascinating to make. At times 
when it becomes suddenly necessary to make almost 
anything from a decorative corner cabinet to a simple 
ash tray, the handy index will put the plans and in- 
structions immediately before you. Working plans for 
the finest projects, described and illustrated by the 
outstanding experts in the field are at your finger tips 
—every one so attractive and interesting that you just 
won’t know what to start on first. No matter what 
project you select, you have detailed, step-by-step 
instructions, pictures and diagrams showing each 
and every stage of the work. You'll be amazed at the 
new things you can make and the skillful repair jobs 
you can do. 


EXTRA! NEW EXCLUSIVE LOG BOOK FEATURE! 


Home craftsmen will welcome this practical, new 
device, which is part of the workshop Cyclopedia. It 
tells at a glance every item of material you used for 
ANY project, how much you paid for it, actual number 
of hours spent in building, and all of the other inter- 
esting details of construction that friends and admir- 
ers of your finished product are always asking. The 
Log Book keeps all of this information about each 
project you make, in PERMANENT, BOUND form. 
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13 BIG CHAPTERS 
1% INCHES THICK 
EACH PAGE NEARLY A FOOT HIGH 
PICTURES, DIAGRAMS ON EVERY PAGE 


: —t 


FREE! MAIL THE COUPON BELOW 


FOR COMPLETE TABLE OF CONTENTS 
AND VALUABLE DISCOUNT CERTIFICATE @ 


There are over 900 items listed in the index of this 
giant Cyclopedia! We will send you a complete list of 
the contents ABSOLUTELY FREE if you mail the cou- 
pon helow today. 

We will also send you a “SPECIAL DISCOUNT CER- 
TIFICATE” that saves you $1.55 if you decide you want 
a copy! The regular price of the Cyclopedia is $3.50 
but with the CERTIFICATE you need pay only $1.95 as 
payment in full! You risk nothing. Make up your 
mind AFTER you see and read the complete descrip- 
tion whether you want to take advantage of this un- 
usual offer. ACT NOW, only a limited number of copies 
are available. 


T 

| MAIL THIS COUPON TODAY 

| POPULAR SCIENCE MONTHLY, Dept. 119 

353 Fourth Avenue, New York 

I Please send me absolutely Fre 

| tion, a complete description of the 

| Te Maker. Also include a SPECIAL DISCOUNT CERTIFICATE 
that entitles me to a special price of $1.95 instead of 

! the regular price of $3.50 if I decide I want « copy. 

! 

| 

I 

1 


nd without obliga- 
OPEDIA OF THINGS 


ARE 22 5 


STREET. 


CITY. STATE. 


POPULAR SCIENCE 


e e 
Gig Crofits! 
IN NEW PROFESSION 
Start Earning At Home 


No soliciting! No canvass- 
ing! We show you how to 
make big money’ decorating 
fast-selling Gifty We 
start you with a_ big $10 
Artist’s Outfit. We supply 
you with $150 worth of Gift 
wares free of extra charge 
and show you how to dispose 
of them without leaving your 
home. We give you 29 Tested. 
Plans for making money. One 
Fireside = 
$100 on furniture in 
* Another writes, 
sales were $500 for 
This is my first year."" 
R. M. P., of I,. says, “I did 
$3,500 worth of business last 
r $12,000 this 

year."’ D. W., New Mexico, 
reports, “I would not take 
$1000 for my Course."’ 


No Experience Needed 


You too may have a splendid in- 
come opportunity with Fireside. 
No tiresome study. You learn by 
doing. No artistic ability neces- 
sary. Our 3-Step Method 
makes the work easy to learn 
and easy to do and fits you to 
make good money practically 
from the start. 


Quick Sales in Your 
Home 


No need to leave the house to 
dispose of everything you make. 
Our new automatic salesman does 
all the selling for you. Designed 
to quickly find cash buyers for 
your Giftwares. 


No Cost Plan 


Mail coupon for Free Plan show- 
ing how to earn your course and 
Big Profits beside 


“‘Keep a Jar or Tube of 
Lucky Tiger Ointment Handy’’ 


Made to allay Itching and @& 
Burning Feet—Crusty Sealps \ 
—Ringworm—lItchy Rectal 


ct Bites— 


* 


fire and sunburns. 


Get a jar at drug or 10¢ store / , 
or applications at barber shop.~—~ — 
a ANTISEPTIC FOR Inhib- 
se when in proper con- 
tact—asin bandage ordressing for 
simple Cuts, Wounds, Scratches. 


FREE 25c Trial Tube if you send 
us 6e in stamps to pay 
ing and postage. 
LUCKY TIGER MFG. CO_ 
ept.64 Kansas City, Mo. 


1 in FULL COLOR—Each 7% x 
y y 10¢ to cover mailing 
e wonders you have longed to 
ructed from recent discoveries 


t the height SG 
ies. 24 page booklet. Edu 
Entertaining! Mail 10e  t 

West 47th Street, New York City. 


EARN MONEYat 


Make delicious, new “‘NON-GREASY”’ Potato Chips at 
low cost. We furnish equipment and instructions, Po- 
tatoes plentiful and cheap. Groceries, markets, restau- 
rants, taverns do the retailing f . Profit large—unusually 
Ye ta ing business on a ‘*next to 
cas Write for Potato Chip Booklet. 
LONG-EAKINS CO. 
1147-S High St. Springfield, Ohio 


=== ——- 
Fireside Industries 
req. Weighs only \ Dept. 55-8, Adrian, Mich. 

Send me FREE Book on Home Decorat- 


SS BATERYLESS ENTIRELY ing for a big steady income, Also de- 
DESIGN. Has enclosed geared tails of plan that will pay for my Course 


fae tat or pe feet 
luminous dial for perfect tuning. Many owners and give me big profits besides. 
ONE YEAR GUARANTEE  sentcomplete 
ready to listen with instructions and Tinyphone for use in homes offices hotels boats, 
in bed, etc. TAKES ONLY A SECOND TO CONNECT-—NO ELECTRICITY NEEDEDi 
SEND_NO MONEY! Pay postman only $2.99 plus postaxe on arrival or send $2.99 


(Check, M0. Cash) and yours will be sent complete po A most unusual value. 
ORDER NOW! MIDGET RADIO CO., Dept. PS-11, Kearney, Nebr. 


“SAM? 
oe Ly 


Sau St = 


RAILWAY POSTAL CLERKS 
$1900 First year regular U.S. ad 


MANY OTHER GOVERNMENTJOBS/ __— Se 
t 


File Clerks—Mail Carriers—Stenographers—Typists, etc. COUPON 
$1260 to $2100 First Year I FRANKLIN INST., Dept. R262, Rochester, N. Y. 


Grade; Beliiel! Education: Usually, humelint U Gentlemen: Rush to me, without charge, 32 pase book 
MEN—WOMEN l sith list of U.S. Government big paid positions. Advise 
Mail Coupon immediately—today sure. Une also rexarding salaries, hours, work, vacation, ete. 
\ren me how to qualify for a position. 
I Name 
J 


| Adaress 
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F my GOOD MAN - 
NOBODY PUTS IN 
ANTI-FREEZE BEFORE 
CLEANING OUT WITH 


SANI-FLUSH! 


Before you put in anti-freeze, be sure your 
radiator is clean. Clean out the rust, sludge 
and sediment that are clogging the delicate 
veins of the cooling system. You can do it 
yourself with Sani-Flush for 10c (25c for 
the largest trucks and tractors). 

Just pour in Sani-Flush. Run the engine. 
Drain, flush and refill (directions on the 
can). Then your radiator is ready for a 
winter of carefree driving. The motor won't 
overheat. You don’t lose power or waste 
fuel. Use Sani-Flush before you put in 
anti-freeze. Or ask your garage or service 
station to do the job for you. Insist on 
Sani-Flush. It cannot injure motor or fit- 
tings. You'll find Sani-Flush in most bath- 
rooms for cleaning toilets. Sold by grocery, 
drug, hardware, and five-and-ten-cent 
stores. 25c and 10c sizes. The Hygienic 
Products Company, Canton, Ohio. 


Sani-Flushg? 


KEEPS RADIATORS CLEAN 
EARN GOOD MONEY! SPARE OR FULL TIME! 


taught complete. Practical 


HOW TO PAIN 


——— 
foney back if not satisfie 
Dept. 95, 


MLLUSTRATED EDITIONS CO. 


NEW YORK 


arn Profitable Profession 
in QO days at Home 


rnings of Men and Women in the fas: 
‘ \ feasion of Swedish Massas 


sanitariums and private patients come to those 
‘who qualify through our training. Reducing 
alone offers rich rewards for specialists: 


Write for Anatomy Charts and booklet 


—They're FREE. 
; ) ‘The College of Swedish Massage 
Zo 30 E. Adams St., Dpt. 870, Chicago 
. (Successor to National College of Massage) 
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(5/7 THINNING OR FALLING OUT? 


If your hair is causing you this kind of trouble and it is due to 
poor blood circulation in the scalp, rent a Crosley XERVAC and 
try home treatments with this amazing machine. It is designed 
to help correct just such conditions of the scalp ag the lack of 
Droper blood circulation. 


Write for free particulars, how you can rent 
brand new machine, the same type now ut 
in many barber shops and scalp clinics, for a 
small rental fee per month, without any obli- 
gation to buy, The Crosley XERVAC operates 
on the principle of alternate vacuum and pres- 
sure, known to be effective for forcing fresl 
zeimnlsting. blood into the deep-rooted blood 
vessel ery compact, easy to use. Now that 
you can rent one you'can get its benefits on 

st of terms. Write today for details of 
this new home rental plan. 


THE CROSLEY CORPORATION 
Dept. L-I5 Cincinnati, Ohio 


DO YOU OWN A 
RAILROAD? 


Here at last is a new and complete handbook for the 
Model Railway enthusiast. Shows you how to save 
real money building and laying your own track, making 
an automatic signal system, constructing bridges, cul- 
verts, tunnels, stations, semaphores, water tanks, coal- 
ing trestles, roundhouses, turntables, crossing gates, 
switches, etc. The detailed instructions and diagrams in 
this great book make it easy. 


EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


Tells you how to utilize every bit of available space in 
laying out your system. How to turn out smoke stacks, 
fire boxes, boilers, and wheels, in your own shop. Com- 
plete, easy-to-follow instructions for building a box car, 
gondola, refrigerator, tank, hopper, caboose, day coach, 
pullman, baggage, and observation car. Complete plans, 
specification, instructions, and scale blueprint for build- 
ing the popular Atlantic type locomotive. 

Send only $2.00 for your copy of Model Railways or we 
will ship C. O. D. plus a few cents postage. Satisfaction 
guaranteed or money back. Address 


Popular Science Monthly, Dept. 119 
353 Fourth Ave. New York, N. Y. 


YOU'LL advance 
faster with an easy 
playing Conn, Choice 
of world’s greatest art- 


ists. Many exclusive fea- 
tures yet they cost no more, 
Home trial. Easy payments. 
See your dealer or write for 
freebook.Mention instrument. 
C. G. CONN, Ltd. 1132 Conn Bidg. 
ELKHART, IND. 


@CONN 


BAND INSTRUMENTS 


POPULAR SCIENCE 


BOEING SCHOOL PREPARES FOR 


TOP JOBS 


Boeing School training, in 11 thorough groun 
and flying courses, commands world - wide 
respect from air executives. Separate courses 
for college and high school graduates. Enter 
any quarter, limited enrollment, 30 full-time 
instructors, unexcelled equipment. 85% of 
graduates employed. Big demand for trained 
pilots and meteorologists. U. S. - approved 
school, Owned and operated by United Air 
Lines. Ask for Bulletin. 6119 Hangar 5, 
Airport, Oakland, California. 


CHOOL OF AERONAUTICS 


oFOME 


cre opportunities. Prepare quickly in spare time. meth 
aa experience necessary. ty 
i lor free B Bookiet sgh eauenen, in Modern 


otosrap! shy ticular and require 
phys PAMERICAN SCHOOL oF PHOTOGRAPHY 
3601 Michigan ineene Dept. 


Ber Ip DINE: 


® National Baking Institute announces a new home stud; 
course ia commorcial Dakine, Bacinue now America’s fifth 


Loot 


Chicago, Illinois, 


Business! 


industry in waxes, Nearly a depression-proof business. 
jeld for ambitious men. on schoo! education 
sufficient. Send for free book portunities in Com~ 


mercial Baking’? and requirement 
National Baking Institute 
Dept. 


3601 Michigan A\ 1368 Chicago, U.S. A. 


Good pay jobs for trained men in Auto and Diesel Mechan- 
. Electric Are and Acetylene Welding. Complete courses. 

Practical training. Complete courses in body and fender 

bumping, spray painting, metal finishing. 

Fine equipment. Special low rates. Pay- 

after-graduation-plan. Write today. 


Michigan Trade School 
3761 Woodward Ave. Detroit, Mich. 


Earn MONEY onc 


Concrete 
MAKE color-glazed concrete pottery, tiles, walls. New, low cost, 
patent method, No molds. Use only sand, cement, cheap mi 
terials, Money-making business, Booklet, cost data, details 10c, 
NATIONAL POTTERIES COMPANY 
Mini 


Room 7 


OBS in RADIO-TELEVISIO 


Extension and resident training in television, aviation and police radi 
Let us tell you how we train men, fit them for good jobs, help them get 
i ‘obs. Write for catalog. Affiliated with KMBC, major network station. 


ss MIDLAND TELEVISION, Inc.,104-LPower Pit Bldg. Kansas City, Mo. 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 


Federal Schools, Inc.,11149 Federal Schools Bidg.,Minneapolis, Minn. 


= e-Study Courses 


durcuT-SOLD- RENTED 


Write today for big FREE illustrated catalog explaining 
Wiis tmasing service. Used correspondence courses and 
educational books on every subject. matiafaction 
ranted, We buy for cash—we offer un 
gains. Send your name on penny postcard at ‘once! 
No obligation. 


72-PAGE 
ILLUSTRATED 


CATALOG 
a co. 


FRE en 2 


NOVEMBER, 1939 


Chicago 
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BOOKS SENT FREE! 


ON APPROVAL 
5 VOLUMES BRAND NEW EDITION 


Only 15 minutes a day with these WON- 

DER BOOKS can prepare you for a good 
drafting job in less than a year. Mechani- 
cal and architectural drafting from simple 
straight lines to important complex plans. 
A step at a time! Built especially for be- 

sinners, for men with only grammar 
Schoo Drafting room practice, PLUS 


For Beginners 
or Experts 


Written, so you can 
understand every word, 
by 22 well known engin- 
eers and architects. De+ 
Luxe flexible binding, 
TEL Yggebd, Pane 
jueprints, charts 
and diagrams; prepares Siding Se mnmulactur linen SE 830.06 0 975.00 
you for a good drafting & week. “‘Phat's just the beginnine—FO! 
jobin mechanical or i PESTS CHANCES FOR AD: 
architectural lines. Sent ,¥: preheants teense ne were ee 
for 10 days’ free use if 


ENGINEERING, made easy and clear, 
Includes complete information on blue print 
reading for building and machine trades. 


Big Field 


Big Demand _ Big Pa 


e urgently needed right now 


Learn quickly with these 
set and see for yourself. 


you mail coupon im- ra consulting membershi: in the Amer- 

Inediately. {a= Sica nae, tall eager 

gig ee me 

These Instruments hy that ite worth more than the cost of the books, 
Included ‘Complete set of drawing instruments if you 
send for these drafting books NOW. 


‘These instruments are made of the fin- 
est of German silver, are absolutely 
accurate and are packed in velvet lined 
leatherette pocket case. $i 

value, but included with these Docks. 


AMERICAN TECHNICAL SOCIETY 
‘Chicago, | 


Send for 10 days’ trial 
livery charges. If I wish, I may return books in, 10 days and 
decide to Keep them, T will send $2.00 after 10, days, then only $3.00 a mn 
frertising price, ie paid. Send latest’ edition and include 
‘Membership Certiheate. 


stating age, occupation. employer’ 
ar tease one business man as n reference. 


THOUSANDS ENJOY 
THRILL OF PLAYING 


Who Didn’t Know a Note of Music 


Over 700,000 people have studied music 
at home this easy way. See how quickly 
you can learn without a private teacher, 
without needless study and practice. This 
wonderful print and picture method shows 
you just what to do, makes every move 
clear. It starts you learning real tunes by 
note in first few lessons—you learn to 
play by playing! 


Costs Only Few Cents A Day 


Best of all, the cost is surprisingly low— 
averaging only a few cents a day—for 
whatever instrument you choose. If you would sincerely like to 
play a musical instrument, if you want to enjoy the pleasure 
and popularity that music offers, fill out and mail coupon at 
once for illustrated booklet. Instruments supplied when needed, 
cash or credit. U. ‘-hool of Music, 811 Brunswick Bldg., 
New York, N. Y. (Forty-first Year—Est. 1898) 


name and address and that of 


elie! ee eee eee 
School of Music, 811 Brunswick Bidg.,}New York, N. Y. 
I am interested in music study, particularly in the instru- 
ment checked below. Please send me your free illustrated 
pooklet and free demonstration lesson. 


E Piano Accordion Clarinet Ban) 
Violin Saxophone Trumpet = Ukul 
I Guitar Mandolin _Trombone Other Instrument 
E ane .... 
W street... 
| City... .. State... 


Classified Section 


CLASSIFIED RATE—35c a word per 
10 words. 


insertion. Smallest Ad 


POPULAR SCIENCE MONTHLY — 


For 


JANUARY 
tance must be 


INSERTION copy and remit- 
in this office October 2Ist. 


(December issue closed September 22nd.) 


353 


Fourth Avenue — 


NEW YORK, N. Y. 


ADVERTISING 


LEARN Advertising quickly at home. 

Easy practical plan. text books. Com- 
mon school education sufficient. Interest- 
ing booklet and requirements fie. Fage- 
Davis School of Advertising, 3601 Mich- 
igan Avenue, Dept. 174B, Chicago. 


MAIL-ORDER ad reaching 1,500,000 fam- 

ilies throughout Only States $15.40 
inch. Newspaper, magazine, rateguide 
stamp. Chicago, Advertising Agency, 20-PS 
West _Jackson, Chicago. 


ADVERTISE; newspapers, magazines, pe- 
riodicals, lists free. Fidelity Advertis- 
ers, 3838-K Washington, Chicago. 


ADVERTISE; 24 words in 250 newspapers 
00. Lists free. Advertising Bureau, 
4515. Cottage Grov thicago. 


AGENTS WANTED 


NECESSITIES are always in demand! Ex- 
perience unnecessary to earn steady in- 
come mepplving ts tremendous demand for 
customized shirts factory to wearer. Gi- 
gantic variety; one year guarantee; ninety 
sizes. Half price offer creates amazing 
values. Superior advantages eliminates 
competition. World's largest concern of 
its kind. Our sales force earns $100,000.00 
yearly. Get your share! Postcard brings 
you complete self-selling outfit Free. Sim- 
By, write orders. We deliver and collect. 
rite Dept. 405, Rosecliff-Quaker, 1239 
Broadway, New York. 
CHRISTMAS Card box assortments sell- 
ing like ‘‘Wildfire.’’ People who have 
never sold a thing in their lives are 
th our ‘New Cham- 
folder assortment, | including 
sensational ‘‘Mystery 
gales) uller of all 5 Hi 
$ orth $2.85. "Also seven’ other 
Earenia assortments, and personal ime 
printed cards. Write today, Samples 
approval, Silver Swan Studios, 320 Pith 
Ave., Dept. 75, New York 


A valuable gift—watch, candid camera, 
dish set, or other gift of your choice— 
is yours in addition to doubling your 
money on easy selling of our 1939 Mas- 
ter Box of Christmas Cards. This 80- 
iece box costs you 25c; sells itself quick- 
at 50c. Contains 16 artistic French- 
fold cards, 16 matching envelopes and_ 48 
sparkling NipApart Christmas Seals. Get 
free sample and our Gift Plan at once. 
Be fi your community. American 
Card Co., Box C-82, Lancaster, Pa. 


DID you make $50 last week? Does your 

job offer you real future? If not, why 
not start a wholesale business of your 
own? Start with little as $2.50. Handle 
line 200 nationally advertised Sc-10c prod- 
ucts. Show merchants new plan for in- 

sales and profits. Handle every- 
rom your home at start. Chance 
rate one of our Silver Fleet service 

gr acts tree. World's Products Co., 
83-L, Spencer, Ind. 


Mgr., 
joor, 353 Fourth Ave., New York, N. 


HAND out valuable gifts with every sale 
of famous quality food and household 
necessities. Housewives “Go"’ for our sen- 
sational premium Gift Plan! Experience 
unnecessary. Part time workers welcome. 
Big products and premium display, also 
ve-away samples furnished to all ‘qual- 
ified dealers. Togstad Co., Dept. L-17, 
Kokomo. Ind. 
IF you re ambitious you can make good 
money with a Rawleigh Route. We 
help you get started. Sales way up this 
year. No experience needed. iteady 
right_man. Write Rawleigh's, 
PSC, Freeport, Ill. 
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ONE OF MANY 


“The insertion of our advertise- 
ment in Popular Science has been 
very profitable for us. Replies 


have come in in abundance .. . 
Too, most all inquiries later fol- 
lowed up produced good returns.” 
(Signed) S. M. Weingarten 
for CALIRADIO 


POPULAR SCIENCE 


reaches over 624,000 live MAIL 
ORDER BUYERS every month— 
the largest circulation of any 
periodical in this field. 


Your ad in these columns will 
produce more sales—more CASH 
PROFIT for yo TRY IT! 
O. K. Kelly, Classified Ad. Mer., 
353 Fourth Ave., New York, N. Y. 


REPAIRED Champion—AC Spark Plugs 
at 14 wholesale price of new ones! Fin- 
ished, packaged, guaranteed Like new, by 
world’s largest’ plant. Service stations, 
Sareaes car dealers, etc., all heavy re- 
buyers. Fast seller; 100« profit: 
Practically no com) etition. A. 'P. Com: 
pany 3033-B Main Kansas City, Mis- 
sour! 


BIG Weekly cash earnings with national- 
ly known, fast selling coffee, spices, 
Galiclous, desserts, also soaps and amaz- 
ng household specialties in big demand. 
Valuable, complete sample outfit fur- 
nished; nothing to buy. Responsible 
sons only. Write E. J. Mills, 6122 Mon- 
mouth, Cincinnati, Ohio. 


No Keys; celectrically operated from 
dashboard, Fully gu: d. Now used 
as standard accessory b; raham. Coun- 


ty franchises granted. 
Co., Ashland, Ky. 


WEAR Fine hose I send without cost with 
outfit while taking orders for amazing 
new hosiery. Rep! pement pxuaractoet 
against holes, snags, Rus! 
name and hose size, Wilknit, vBesk 80, 
Greenfield, Ohio. 
SELL sensational new World's Fair Peri- 
sphere-Trylon puzzle; big Brent. Agents, 
distributors, send 25c quick for sample 
and offer. Helenhart Novelty Corpora- 
Hon, 171 Madison Avenue, New 


inap-Up Gas Cap 


BEAUTIFUL Bird pictures handmade with 
genuine feathers. Sell on sight! Large 
profits Particulars. Samples 10c 
stamps. Marquez-IM, Apartado T1i6, Mex= 
ico City. 
AGENTS: 
containing 
home-office; 
booklet, 


tunity make money; book 
07 successful business plans; 
send for free introductory 
Elite Co., 214-A Grand St., New 


ag: Boney, apniving initials on automo- 

biles. Easiest thing today. Free samples. 
Also, fideline saleenar for short order De- 
calcomania name plates. 1305 


Washington, Boston, Mass. 


AGENTS! Men's suits $1. 
Dresses 15c. Ladies coats $1. to “Other 


“Ralco,”” 


big bargains, Catalog free. Roosevelt 
Mercantile, 566-BG Roosevelt Road, Chi- 
cago. 


300% PROFIT selling et Leaf letters 

for store windows; high grade letters 
119¢ each. Free samples. Metallic Co., 437 
North Clark, Chicago. 


QUICK profits demonstrating unique in- 

vention. A bright reading and_ current 
saving night bulb all in one. Free de- 
tails and sample offer. Hagen Import, 
Elec. Dept., St. Paul, Minn. 

Men, women, excellent oppor- 
.\ Three fast ‘selling products, 
every house a buyer. Free particulars. 
Hamilton Products, 124 Andrews St., 
Massena, N. Y. 
GRADUATION, Personal cards, announce- 

ments. Best line offered. Highest com- 
missions. Full or part time. Juniors, Sen- 
lors, apply, Limitless opportunity. Craft 
cards, (PS), 235. Pittsbureh. 

DRESSES 0c. Hats 40c. Shoes 50c. Many 

other bargains — Used merchandise. 
Free catalogue. Send name on postcard. 


Fairmount, 162-PS Monroe Street, New 
York. 
BIG money taking orders; shirts, ties, 


underwear, pants, jackets, rain- 
uniforms, etc. Sales 


r 
incoln, Chicag¢ 


READY Market waiting when you sell 
Handy Clos Hanger and Clos Dryer. 
100°; profit. 25¢ brings one sample, 50c 
brinj on me Free particulars. Appliance 
Produc .. Helena St., Madison, Wis. 
BLE new ree used Clothing from home, 
auto or store. Men's suits 86c. Shoes 
8'5c pair. Dresses 2lc. Hundreds big bar- 
ins. Catalog free. S&N, 440-B East 
1st, Chicago. 
FINE Assortment 
rebuilt Swiss an 


laranteed new and 
American watches. 


Kane Watch Company, 105S Canal 
Street, New York. 
FREE sample—amazing cleaner; sells 


homes, taverns, everywhere. Big pa 
sfast renea‘er. Besco, 5009-X, Irving 
Park, Chicago. 


BIG money appiving initials on automo- 
biles. Write for particulars and free sam- 
les. American Letter Company, Dept. 47, 
unellen, N. J. 


BUSINESS proposition resilvering mmurors 


autoparts, reflectors, makin, gS hippe 
gas. signs. Write, Sprinkle, Plater, 910, 
farion, Ind. 


REPAIRING. Automobile bodies, fenders. 


Earn while learning. Trade 
School, Department M, ‘Burlington, Ver- 
mont. 


CHRISTMAS cards. Sell 50 assorted fold- 
ers name imprinted $1.00; cost you 50c. 
Samples free. Dunbar, New Brunswick, 


‘WINDOW | sign letters. Dime brings 
twenty beautiful samples. All sizes. 

New styles. Atlas Sign Works, 7941-Z 

Halsted, Chicago. 

PATENT and $1.00 made $50,000, Re- 
tired! Few wanted. Work home. ‘Trea- 

tise-L, BX1240, San Bernardino, Califor- 


nia. 
AMAZING zipper clothesline. Instant 
demonstration, sure sale every home. 


Free big money plan. Dunn Mfg., Hemp- 
stead, N. Y. 
205 MONEYMAKING Opportunities. Start 
own business. Home, office, etc. Par- 
ticulars free. Stamford, 3762-m Broad- 
way, New York. 
MAKE real money selling tricks, novel- 
ties, jokes, household supplies. Details 
free. Jack’s Supply | House, 55 Honover 
Street. Boston, 
NEW Potato ao Sails like wild. Peels, 
shreds, slices, grates. Saves hands, 
time, food. Samples sent on trial. Rush 
name. Kristee 112, Akron, Ohio. 
SUCCEED with your products. Make-sell. 
Formulas. Accurate analyses. Catalog 
free. P.Thaxly Company, Washington, D.C: 
HANDLE exclusive ae mes unique 
business service. Long Real co- 
operation. PSM Box 3a ‘Philadelphia. 


POPULAR SCIENCE 


“s, 
MEN, Women. Write quick, excellent | SANDBLAST spark plug cleaners $3.00 | MAGAZINES: Thousands half price. List 
money-making proposition. “Jay - Way, | postpaid. Department A, Wenco, Web- | 3c. Book-Magazine Mart, Hutchinson, 
26 Journal Square, Jersey City, N. J. ster City, “Towa. Kansas. 


FREE information. Big profits. New. non- 
competitive item. urns, Keystone 

Building, Pittsburgh, Pa. 

HOME Movie representatives wanted; 
small communities only, Details, film 

cutting, 10c. Import, 392D, Elmira, N. Y. 

BIG profits taking _ subscriptions—All 

magazines! Pines, S-583 Monroe, Brook- 


lyn, 
BO-KO. Enough to kill over 100 enroute: 
tre 2. AY ti 


Jonestown’ Mis: 
ANTIQUES, RELICS 


INDIAN relics, CHiniee Soa coins, 
gems, crystals, minerals, curios; cata- 

log 52 illustrations 5c. 100 ‘ancient, arrow- 

$3.00. Tomahawk head 50c. H. 

Daniel, Hot Springs, Ark. 

GENUINE Indian made Totem Pole, 6 in. 
tall, mounted on glazed pottery aah 

tray. 75¢ postpaid. Grahams’, 1933 Fed- 

eral Ave., Seattle, Wash. 

SWORDS, aplers, Daggers, Pistols. Cat- 
alog 10c. Robert Abels, 860!2 Lexington 

Avenue, New York. 

50 INDIAN Relics, catalog and chart, 60c. 
Allen Brown, 510 North Dearborn, Chi- 

cago. 


100, GOOD 


genuine Indian arrowheads, 


REREFINE Srankease drainings request 
articulal Zelt Mt. Holly, 


VATION 


LEARN Aviation at Lincoln! Exceptional 
employment opportunities now in Avia- 
tion. 83 more Lincoln School Gradus tes 
step into good-pay positions! This Lin- 
coln Government Approved School of Avia- 
tion would like to prepare you for im- 
mediate employment as pilot or Airplane 
and engine mechanic or as Aeronautical 
Engineer, We assist graduates in locat- 
ing positions. Part-time employment for 
board and room while in training. Write 
today for complete information. Lincoln 
Airplane & Flying School, 2102 Aircraft 
Building, Lincoln, Nebr. 
AIRCOOLED Ford. Powerful aircraft, 
snowsled engines, complete $82.50. Con- 
version instructions available. Lightning 
Aircraft, St. Paul, Minn. 
GIFTS for Air Minded! Emblems, rings, 
wristlets, model airplanes. Stamp brings 
catalog. Aircrafters, 1206-K Second Ave- 
nue, New York. 
AVIATION Apprentices: Airminded Young 
Men interested in training for entering 
Aviation as Apprentices see ad on page 38. 
PROPELLERS for airplanes, sleds. Ice- 
sled blueprints, supplies. Catalog dime. 
Lorenzen Propeller Co., =e, 3 Mich. 


0. Catalog, George Holder, Glen | {09 AIRPLANES, $50 up. Complete cata> 
wood, Ark. 198 25c. Used ‘Aircraft. Directory, Athens, 
AUTHORS’ SERVICE 
SHORT stories revised, typewritten, PROPELLERS for Airplanes, sleds, boats. 
marketed. Hursh, Box S-1013, Harris- Catalog 10c, Banks Propellers, Love 
burg, Penna. Field, Dallas, Texas. 

WRITE short paragraphs! Sell readily to | LEARN to fy Ri Bolder, dime, Oh- 
national magazine! Explanatory book- meyer, Box 3: lempstead, N.Y 
let, 25c. (Coin!) Hower, Lewistown, Ohio, | RATTERIES, FRG ATORS, ETO 
——__ AUTOMOBILES EDISON storage batteries for lighting and 
AUTOMOBILE Mechanics who ent busi. Odorless. Fifteen year 


ness or earn extra money for sam- 
Bae. and details of nationally: ‘ustrisated 
elf-locking Triple-X Piston Rings. Elim- 
inate re-boring. Guaranteed life of car. 
Franchise Valuable. Some territories open. 
‘Triple-X Co., 380i S. Racine, Desk B, 
Chicago. 

70 MILES per hour fastest model racin 
car, Length 19 inches; wheel base 1. 
inches; ‘Tread 8 inches. Free catalog. 
Aircraft Manufacturing Co., Knickerbock- 

r Bldg., New York, 


MIDGET Facers, two er autos. 
Midget motorcycles, motorscooters, bi- 
cycles, motors, wheels, parts, plans. New 
handbook catalog, 90 illustrations, 20c. 
Midwest, Box 1959-N, Chicago, Ill. 
MIDGETS! Racecars, sportcars, motor- 
scooters. New bargain lists; ‘over 130 
used_motors,_ midgets, parts, 20c, Midg- 
ets. Box 543-K, Zanesville, Ohio. 
FORD V-8's, 1934-1939; Chevrolet 1935- 
1938; gasoline saving device. $1.00. 
ene Co., 3429 No, 10th St., Milwaukee, 


AUTOMOTIVE Technical books. Cata- 
logue for stamp. Kraftsmen’s Press, 
Cos Cob, Conn. 


MIDGET Sportcar Plans. 
alog included, idgets, 
Zanesville, Ohio. 


AUTO SUPPLIES & EQUIPMENT 


EXCLUSIVE Territorial sales rights. Non- 

competitive attachment for hot water 
heaters. Produces comfortable heat al- 
most instantly. A boon to motorists. En- 
tirely automatic. No moving parts. 
Proven success. Moisture Generator & 
Condenser Company, 6007 Euclid Avenue, 
Cleveland, Ohio. 


CONVERT your, car to burn Diesel oil. 


10c. Parts cat- 
Box 543-K, 


Save up to 70’/ fuel costs. Cheap instal- 
lation. ‘onderful performance. Proven 
factory method. Different and_ better. 


Costs nothing to, investigate. Write for 
free circular No. 3. Harrington Company, 
201-204 Manchester Bldg., Portland, Ore. 


BARGAINS, Compressors, welders, battery 
chargers, car washers, attractively 
riced. Terms. Trial. Write for Bargin 
it. Hobart Automotive Supply, x 

P-1194, Troy, Ohio. 

POWERBALL your car. More dig. Saves 
gas. Removes flat spots. Turns 200,000 

RPM, Write Powerball, 803 So. Gramercy 

Pl., Los Angeles. 

MODERNIZE your gearshift! Make sim- 
ple. neat, standard shift, dash control. 

Illustrated instructions. 30c. Shaffer, 

Litchfield, Nebr. 


NOVEMBER, 1939 


ose year, “imeanditionel guarantees. 

pasonably Priced. Tremendous savings 
in battery and light plant. combinations: 
Pree illustrated literature, See-Jay Co., 87 
Sterling Ave.. Yonkers, x. 


EDISON lifetime storage batteries for 
light and power. Eliminate acid bat- 

tery diseases. Long guarantee. All kinds 

rebuilt generating | plants, | motors. and 

miscellaneous articles at arty 

Free interesting literature 

Smith Company, Croton Falls, N. 

ELECTROPLATING. Motor Searestont 
or belt drive, attractively priced. Easy 

terms, trial. Hobart Platers, Box P-1191, 

Troy,’ Ohio. 

BATTERY charger for home or garage. 
Pays for itself. Choate Manufacturing 

Co., 3464 Principio Ave., Cincinnati, Ohio. 

BLUEPRINTS AND PLANS 


BUILD wood lathe, jointer, shaper, drill, 


prices. 
Hawley 


Jig saw, from old auto’ parts, ‘Prints 
$1.00 each. Roy Hancock, 323 ‘Douglas 
Ave., Portsmouth, Va. 


7000 AMAZING Novelties, 604 page cata- 
pit 3c. Johnson Smith, pt. 348, 
etroit. 


BOATS, OUTBOARD MOTORS, ETC. 


BUILD electric outboard from old auto- 

mobile generator. Operates with car 
battery. Smooth; quiet, Plans 10c. LeJay 
Manufacturing, 523 LeJay Bidg., Minne- 
apolis, Minn. 


BODY-BUILDING COURSES 


EXERCISE juipment, courses. 
offers! Free ookist Good Sarva Ga 
Dept. 6, Reading, 


BOOKS, OCETTTES BOUGHT 
& SOLD 


RARE snappy books, pictures, novelties, 
caysienic soods, oWnere to get. 
aly Sc. Esse Co., 
ttord ees . Baltimore, Md. 
SNAPPY novelties; boo hotos. Cata- 
neF alls 29 Peppy comic cards $1.00. 
Ralue: Sales, 815-S. Hill, (708), Los 
Raweles Calif. 
SNAPPY photos, books, novelties. 
log 10c. E. G, Specialties, 
Carnegie, Penna. 
BOOKS—at 100% savings. Catalog free. 
Specialties, Box 293, Waterbury, Conn. 


Cata- 
Dept. PS, 


Please mention Porutar Science MontHLY when writing to advertisers, 


FREE. Latest novelty with catalogue 10c. 
Walnut Specialty, Everett, Mass. 

SEND for our Book Catalog. Radcliffe's, 
1013 High, Petersburg, Virginia. 

BUILD IT YOURSELF 

64 PAGE book giving plans, detai 

struction of motor driven Midget Racers 

built from junk yard parts. 3 other 


con- 


BUILD Power Scooters, amidget cars. We 
supply tires, wheels, motors, Lowest 

prices Send 10c for plans, etc. Bild-Ur- 
m Devices, 5240 Lake, Chicago. 


MOTORSCOOTERS, Midget Cars! Easily 
built. Complete plans and literature on 


wheels, tires, motors, etc., 10c. Honsaker, 

Masontown, Pa. 

BURGLAR alarm. Wire your home; ga- 
an 


rage; gas-station. Lewis Supply, 
lius, New York. 
TRUCK body plans $2.50; Elect Welders 
$5.00, United Industries, 321 Broadway, 
mace Colo. 
UPPET Show. Fun-money-travel. Plans 
PUboc. Little Theaters, Bellingham. Wash, 


BUSINESS OPPORTUNITIES 


PLASTEX Industries offer industrious men 

an opportunity to start a business of 
their own, manufacturing art goods, nov- 
elties and utility products in Plastic and 
marble imitation. }:¢ material makes reg- 
ular 10¢ store seilers. Rubber, moulds fur- 


i Plastex Industries, Dept. 
‘ashington Ave., New "York, 


FORDS Portable enteermill eae 
make regular weekly net earnings, $50, 
$75, $100 and more. Fords’ exclusive Mo- 
lasses Impregnator gives Spereiors big 
competitive advantage. Equipment may 
be purchased 25% down, balance from 
earnings. Write for particulars about this 
safe, sure, profitable year-round busi- 
ness. Myers Sherman Company, 1429 12th, 
Streator, Ill. 
NATIONAL Baking Institute announces a 
new home study course covering all 
ger of commercial baking. Good field 
or ambitious men. Nearly a depression 
proof business. Common school educa- 
ion sufficient. Send for free bookle 


WANT more sales? Quicker sales? 


White space, as used here, attracts at- 
tention, Steps up the pulling power at 
your ad, Yet the added cost is small. 
details, write Classified Ad. Mgr., ety 
Floor, '353 Fourth Ave., NewYork, N. Y. 


NOTICE! Selling by mail is highly prof- 
itable, if you have a new, legitimate 
and good item. We Have It. Our new 


valuable and different Information Folio 
is needed by millions; recent-copyright; 
nothing like it. Large profit for mail 
dealers. Sample_$1.00. Particulars free. 
Royal Keystone Enterprise, Box 192, Ber 
ryville, Arkansas. 


WE help start you in business, furnishing 
Outfits and Instruction, operating “Spe 
cialty Candy Factory” home. Men- vwornen, 
opp ar hunlty to earn good steady income, 

il or spare time. (Our 3ist. year). Book- 
let free. Ragsdale Candies, 
East Orange. N. J. 


COLOR Concrete with chemicals. Stucco- 
rock. Cement Artistry. Wishing-wells. 
Spin concrete pottery. Benches. Miniature 
castles, water-mills. | Cold-glaze, water- 
paints, marbling. ample 10c. Hollywood 
Semenitcratt, 8530 mderland, Holly- 
wood, Calli 
10007 SESETT Drive any car without 
with broken switch, wiring, coil, 
condenser, etc.! Motorists, truck 
owners buy on sight! Big earnings! As- 


Drawer 14, 


semble in five minutes for few cents! 
Child can do it! Details for dime. we 
tro-Start, Box 265, Royal Oak, Mich. 


107 WAYS to make money, in home or 

office, business of your own. Full partic- 
ulars free. Elite Co,, 214-A Grand St., 
New York. 
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IF you have some spare room where you 

can do light work, we can offer you a 
profitable proposition casting Xmas Goods, 
5 and 10¢ novelties, ashtrays, toy autos, 
etc. for firm of many years standing. No 
experience necessary as we furnish full 
instructions with moulds. A rare oppor- 
tunity to devote spare or full time to 
profitable work. For details write: Metal 
Cast Products Co., Dept. 1696 Boston 
Road, New York City. 


OPERATE Movie Shows in theatreless 
communities, Earn $50.00 to $100.00 
weekly right ‘away. No experience. We 
furnish projection equipment. Talking 
im programs. Show you everything. 
Southern Visual, Dept. PS-1, 494 5. Sec- 
ond. Memphis, ‘Tenn. 


START a business of your own: no com- 

petition; big returns for small invest- 
ment. Our business has increased all dur- 
ine the depression. For details, Write 
Artcraft Burial Box Co. Bartholdi 
Ave., Jersey City, N. J. 


MEN. Women, Boys. Make money. Be in- 
dependent. Start own business. Sell to 
consumer—Variety 5-10c every day neces- 


sities. Buy direct from jobbing house. 
Catalogue free. Bernkrant, 1775 Broad- 
way, Brooklyn, N. Y. 


M. M. earned $267, three weeks, raising 
mushrooms in cellar! Exceptional, but 
our cellar, shed perhaps suitable. We 
uy crops. Book free. United, 3848 Lin- 

coln Ave., Dept. 119, Chicago. 


FREE information. Build your own prof- 
itable business. Increase present income. 
Amazing, new, non-competitive enter- 
rise. Burns, Keystone Building, Pitts- 
urgh, Pa. 
$610 MADE Mr. S. growing mushrooms. 
Cellar, shed. Spare time. We buy 30c¢ 
Ib. 40 page book free, world's largest 
company. Mushrooms, Dept. 734, 2019 
Second, Seattle, Wash. 
WANTED. Factory representatives for 
complete Turkish bath outfit for home 
use. Light, streamlined, compact. Retails 
$9.95. Write today for our proven sales 
plan. Perspir-ator Mfg. Co., Toledo, Ohio. 


BIG money made attacning power to 
hand lawn mowers. Lonmopower, 345 

North Crawford, Chicago. 

HANDY men. Earn money home operat- 
ing Community “‘Fix-It'* Shop. Stafford, 

Makanda, Ill. 

RUBBER molds. Make yourself. Formulas, 

ae ruetions 25c. Kemikon, Park Ridge, 


SUCCESSFUL _ business 
Particulars free. F. 
Penna. 

“12 MONEY Making Plans.’ Circular 
nye Wayne Products, Pleasantville, 


easily started! 
Kinford, Wayne, 


MAKE more money! “Prosperity”? shows 
how. Now 64 pages. Sample, dime. C. 
Sizemore, 4917N Kostner, Chicago. 


of 


HAVE your own money making business. 

Learn show card writing, sign painting. 
Write for details. Begley Specialty, 1472T 
Broadway, New York. 


ART Magazine including directory Art 
Books, free. Send 10c postage. Art 

Headquarters, West Doty, Madison, Wis- 

consin. 

MAKE funny cartoons with amazing Kar- 
toon Kadoodler. Easy to learn. Ka- 

doodler and instructions, 25c. E, Cullen, 

Stepney Depot, Conn. 


RECAST old batteries into new. Latest 
achievements. Battery Laboratories, St. 


Paul, Minn. 

MONEY Makers for organizations. Bingo 
Games, wheels; punch cards, etc. Cata- 

log. _Warnovco, 'Conimicut, R. 


BE your own boss! 25¢ brings valuable 
booklet _of opportunities. Circular for 
stamp. Otto, xX 864, Sequim, Wash. 
SOAP making. Learn at home. No ma- 
chinery needed. Posera, J-4545 Bart- 
lett, Milwaukee, Wisconsin. 


FIGURE studies irom France. Book con- 

tains hundreds by noted master of 
form, roundness. Collection formerly sold 
for $5.00. Now bound in large size. Only 
$1.00 postpaid, while they last. Art Head- 
quarters, West Doty, Madison, Wisconsin, 


CHALK TALK STUNTS 


100 STUNTS, patter, 812”x11" book com~ 
plete $1.00. Comic Art Service, 510 
North Dearborn, Chicago. 


LAUGH producing program, $1.00. Tllus- 
trated catalog 10c. Cartoonist Balda, 


ORGANIZE your own corporation: Send | Oshkosh, Wisc. 

stam] or_ instructions. und’s, a 

East Sixth, Erie, Penna. CHARTERS 

RECEIVE stacks of mail. Your name | DELAWARE charters; complete service 
listed in 10,000 directories, —_25¢. $35.00. Submitted ‘forms. Chas. G. 

Liberty Sales Service-B, Sheboygan, Wis. | Guyer, Inc.. Wilmington, Del. 

MAKE Money by mail. Many proven CHEMICALS & APPARATUS 
lans. Details free. Campbell Service, 


3231 Dupont North, Minneapolis. Minn. 


MAKE Money. Many ideas. Free Book- 
let. Enterprise. Bx59M, Monroe, N. C. 


BUSINESS SERVICE 


WHERE to buy anything! Manufacturers. 
Wholesalers. 25c (coin). Jeams’ Buyers 
Service, Box 440, Jamestown, N.Y. 


CAMERAS, PHOTO SUPPLIES 


SUCCEED with your products. Make-sell. 
Formulas. Accurate analyses. Catalog 
free. P. Thaxly Company, Washington, 


NEW framed feather pictures! Retail 69c. 
Sample 20c stamps. Dozen $1.80 post- 

paid. Marquez-IBM, Apartado 1176, Mex- 

ieo_ City. 

ACCOUNT Collecting. Good income; quick 
results. Folder free. National Collec- 

a Association, Science Bldg., Newark, 
0. 


PATENT and $1.00 made $50,000. Re- 
tired! Few wanted. Work home. Trea- 
fise-J. BX1240, San Bernardino, Cali- 
‘ornia. 


START spare time mail order business. 
Make your own product. No experience 

needed. Information free. Klehr, 1341 

South Harding. Chicago. 

YOU, too, can have your own profitable, 
lifetime business. Operate a Collection- 

Credit Bureau. Capital unnecessary. Free 

literature. Cole Associates, Syracuse, N.Y. 


t Interesting 


room 
ings on every- 


Bi ‘ings 
| thing photographic. Liberal trade-in al- 


equipment. Don't delay. 
Send postal card today for this valuable 
Free book. Central Camera Co.. Dept. 
K18Z, 230 Wabash Av Chicag 1. 


MAKE mon in photography. Learn 
quickly at_ home. Spare or full time. 
Easy plan. Previous experience unneces- 


sary. Common school education sufficient. 
booklet and requirements 
ree. American School of Photography. 
3601 Michigan Ave., Dept. 1741, Chicago. 


CAMERA Repairing! Bellows made to 
order; any size! Fit all standard 
cameras! All makes shutters repaired by 
experts!’ Lowest prices! For complete 
information Write, United Camera Com- 
Pany, Inc., B-1515 Belmont, Chicago. 


205 WAYS. Start own moneymaking busi- 
ness. Select line not over-crowded. Par- 
ticulars free. Stamford, 3762-n Broadway, 
New York. 
GOOD paying business, plating auto parts, 
reflectors. bicycles, bath fixtures, mirrors 
by late method. Free particulars and 
proofs. Gunmetal Co., Ave. E, Decatur, Ill. 
NEW way to new profits. Sell electric 
razors by mail. asy, direct _money- 
making plan outlined for 10c. Research 
Sales, Box 193B, Pomona. Calif. 
AMAZING product sweeps country. Make 
at home, spare time. Sell by mail. Big 
profits. Details free. Young, 3148 North, 
Chicago. 


40-70% SAVINGS on used and new qual- 

ity cameras. 90 different types and 
sizes. Guarantee! Trade-in. Ask for 
free booklet ‘‘PS2.’’ Brenner Photo Co., 
943 Pennsylvania Avenue, N. W., Wash- 
ington, D. C. 


GIANT Camera catalog 46T. Packed with 

cameras (still & movie), hundreds of 
equipment bargains, films, papers, chem- 
icals—Everything in Photography. Send 
10c_ to Norman-Willets, Dept. C, 330 W. 
Washington St.. Chicago. 
CANDIDTYPE Camera $2.00. Photoprint- 

er, instructions $1.00. Enlarger $3.00. 
Book. ‘How, Where Sell Photos’ 35c. 
Easterncity Sales, 36-Ws Randolph, Chi- 
cago. 


FORMULAS. Valuable, newest, different! 

Guaranteed wonderful Money-making 
possibilities. Miller, Manufacturer's Chem- 
ist, Tampa, Fla. 


ENLARGER $1.59. Enlarges eight times 

size of small negatives. Guaranteed. 
Paramount Sales Company, 89 Dudley 
St.. Boston, Mass. 


WHERE to buy at lowest wholesale 
Information free. Yorena, Box 
Bayonne, N. J. 


SELL by mail! Books, novelties! Bargains! 
Big profits. Particulars free. C. Elfco, 


prices. 
M-312, 


SPEED-O-COPY groundglass focusing at- 

tachment for Leica and Contax. Send 
for literature. D. Paul Shull, Dept. PS2, 
240 S. Union, Los Angeles. 


CHEMISTRY Laboratory apparatus and 

chemicals for industrial, analytical, and 
experimental laboratories. Complete sup- 
ply service for students taking corre- 
spondence school chemistry courses. Send 
3¢, postage for free 44 page catalog, Dept. 
M26. Biological Supply Co., 1176 Mt. 
Hope Ave., Rochester, N. Y. 


FREE: 40 page catalog of chemical and 

laboratory supplies for amateur chem- 
ists. Wollensak microscopes and Supplies, 
scientific books at big discount. J.C. Winn, 
Dept. JC-11, 124 West 23 Street, N.Y. C. 


HANDBOOK for Chemical Experimenters, 

illustrated, hundreds of experiments, 
postpaid 50c. Experiment booklet, 5c. 
Chemical catalog, 5c. Reading Scientific 
Company, Reading, Penna. 


FREE monthly notices of our chemical 

laboratory equipment. Have a modern 
scientific laboratory at low cost. Scien- 
tific Laboratories, Room 1027, 1133 Broad- 
way, New York. 

FREE chemistry catalog. Supplies at 5c. 
Equip complete laboratory. Send 3c for 
ostage. Kemkit Scientific Corporation, 
97B Bridge Street. Brook; Y. 

SPECTROSCOPE for quick chemical anal- 

ont $2.50. McCutting Sons, Campbell, 
alif. 


FREE catalogue. Chemistry, mineralogy, 
biology, microscopes, telescopes. Tracey 

Laboratories, Evanston, Ill. 

CRUCIBLE, amateur chemical magazine; 
Sample copy 10c. Crucible, Box 294, 

Jamaica, N.Y. 

JOIN American Amateur Chemists So- 
ciety. Journal, particulars 10c. Haslett, 
ich. 


CHEMICALS in 5c quantities. Catalog 5c. 
Fleischer’s Laboratories, Everett, Mass, 


RARE Chemicals. List, sample for dime. 
Ernest_Snow. Lexington, Mass. 


CHhISIMAS SEALS 


FIFTEEN different. years, 25c; blocks 
P, dollar. Howard Weaver, Waynesboro, 
a. 


CONSULTING ENGINEERS 


CONFIDENTIAL, expert assistance. Ex- 

perimenters. farmers, inventors, manu- 
facturers. Why be uncertain, lose money, 
invite failure for lack of technical infor- 


CURIOS 


20° TO 40% discount on films, paper, still 


MEXICAN Jumping Beans samples 25c. 


438, North Wells, Chicago. cat sous cameras. Write:’ Paramount | _ All kinds Mexican Curios. Also “whole: 
INVENTION Finance Magazine, 80-N | = — Gia Coimicds BER AG eee . 
Wall Street, New York. For’ inven- | ~ CARTOONING, SIGN PAINTIN ommaresy San “Antonio, ‘Texas. 
tors. Free particulars. DRAWING AIDS DETECTIVES 
HOW and where to obtain capital. Par- | LIKE to draw? Earn steady income copy- | BECOME Detective, Opportunity, Bam 
ticulars free. Star Service, Wapako- ing and duplicating cartoons for adver- while learning. Free detective partic- 
neta, Ohio. tisers. Adservice, Argyle, Wisconsin. ulars. Stults, Bristol, Indiana. 
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DETECTIVES—Training-Secret Investiga- 
tions-Finger-prints, short 

method. Home; travel. Secret code, 

booklet, and particulars free. Write Chief 

Mullica, International Detective Training 

System. eel Orpheum Bidg., Jersey 
ye i 


DOGS, BIRDS, PETS 


GREAT Danes are dependable but gentle 

ey Safe with children. Registered 

ips $25.00. Write Kalmar Kennels, Stone 
Mountain, Georgia. 


LIVING Xmas_ Gifts 


are finest—Saint 


Bernard puppies! Dime brings photo- 
graphic prospectus. Royal Kennels, Chazy, 
REPTILES: Chameleon: turtle. treefrog, 

newt, 25¢ Post paid. Free cata- 
logue. "quivira eee alties Co., Winfield, 
Kansas. 

POPULAR Bostons! Easy payments! Cir- 
culars, dime. ‘‘Sentree's’’ Gardenia, 
Royal Oak, Mi 


EDU 


YOUR ad in these columns will stick out, 
get more attention, i 
space as shown here. Yet 
little more. For details, 
fied Ad. Mgr., 11th Floor, 

Ave., New York, a 


353 Fourth 


se for newspapers, Gain pleasure, 
y and perhaps fame. Full time 
or eTree ncing (part time). Hundreds of 
stories, articles, ideas, are needed in very 
issue, We successfully coach you by mail 


45 years newspaper experience; plenty of 
contacts for placing graduates. The Mill- 
ss pee os PGarmel Calif. 

IRNMENT jobs. Commence 


165 & ois month, ependable jobs. 
Short hours. Prepare now in your own 
home, for next examinations. Common 
education usually sufficient, Full par- 
ticulars and list Fosltions free. Write to- 
day sure. paar in Institute, Dept. R43, 
Rochester, N. 


CORRESEONDENGE ‘courses and educa 
tional books. slightly used, Sold; Rented. 
Exchanged. All subjects. Satisfaction guar- 
anteed, Cash paid for used courses. Gom- 
plete details and bargain catalog free. 
end name, Nelson Company, L-203 Man- 
hattan Building, Chicago. 


MEN wanted. Auto-Diesel Mechanics. We 

pay your railroad fare to Nashville. Let 
us train you to an expert mechanic 
and help you fet a good job. The cost to 
you is small. For free booklet write Nash- 
ville Auto-Diesel School, Dept. 269, Nash- 
ville, Tenn, 


USED Correspondence Courses and educa- 
tional books sold or rented. Inexpensive. 
Money-back guarantee. Write for free cat- 
alog sting 4000 bargains. eo 
bought). Lee. Mountain, Pisgah, A! 
GOVERNMENT Positions. Men- one: 
$105-$175 month to start. Examinations 
Valuable information free. Our 
43rd year. Columbian Correspondence 
College, Dept. J. Washington, D. C. 
LEARN Arc Welding. Get information 
how you too can prepare yourself for a 


better job, in our factory. Continental 
Welding, Manhattan Bldg., Milwaukee, 
Wis. 


HOME-STUDY Chemistry Courses (slight- 
ly soiled) at fraction of original price. 


Particulars free. Lewes, 128 E. 23rd, 
New York. 

FOREST jobs available $125-$175 month. 
Cabin, hunt, trap, patrol, Qualify. m- 
mediately. Write Rayson Service, C-61, 
Denver, Colo. 

MEN. Women. $175-$500 month. Get 
drafting Jobs. Prepare now. Details 
free. Write Monroe Institute, PS-11, 
Alton, 


CASH in your sense of humor. Learn gag 
writing. Stamp brings information, Don 

Ulsh_ Studios, 443 Wrightwood, Chicago. 

ADJUST insurance claims. Excelient sal- 
aries. Fascinating profession. 

school, Keystone Building, Pittsburgh, Pa, 

TECHNICAL Books. All fields. Cata- 
logue for stamp. Kraftsmen’s Press, 

Cos Cob, Conn. 

INDEPENDENCE offered inventive mind- 
ed. Explanation for stamp. B. Higbee, 

Cantil, “Calif. 

MODERN “Short-Cut” Arithmetic: swift, 
sure. Complete 50c ‘coin or stamps. 

Arith-Magic, Dept. 8, Maywood, Il. 
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ELECTRICAL SUPPLIES & EQUIP. 


ELECTRO-SCRIBE: Blectric Pencil writes- 

cagraves all metals $1.00. Ultra Violet- 
Infra Red. Dual ray health lamp. 
units in one. Promotes Sun-tan-vitamin 
“D.” Automatic. AC-DC current, $3.90. 
Details. hel Mfg. Co., 4515-C Cottage 
Grove, “Chica 


SETERNATING Current bargains. 12 

horse, _ 1750 speed, capacitor motors 
$12.90. "Repulsion induction, 3450 speed 
$10.50, 500 watt generators’ $22.50, 2000 
watt ‘$75.00. Others. Electrical’ Surplus 
Company, 1885 Milwaukee, Chicago. 


MAINTENANCE Handbook. Drawings, 
formulas, hookups. Electricians, wind- 
ers, foremen, maintenance, $3.00. Cir- 
cular free. ‘‘Maintenance,”” Box 22, 
Fairview Station, Detroit, Mich. 


BARGAINS. Arc welders, also motor ge! 

erators. Write for new bargain list tell- 
ing needs. Hobart Bros., Box P-1195, 
Troy, Ohio. 


MAGNET (Alnico Wonder Alloy) lifts 50 
times own weight. Advance, 861- 
PS10, Minneapolis, Minn 


ENGINES, MOTORS, ETC. 


ta bee Motors Ripe H.P. 110 volt, 

DC, with 5 foot cord 
ana plug "2. 30. each 3 MG or 12 yolt motors 
$1.25 each. Send check or money-order 
plus 25c postage. Sold with money back 
guarantee. National, 1917 South State, 
Chicago, Ill. 


INVENTOR’S Universal Educator; con- 

tains 900 mechanical movements; 50 
perpetual motions; instruction on procur- 
ing and selling patents and selecting an 
attorney, etc. Suggests new ideas, Price $1 
postpaid’ in U.S.A. Address Albert E. Diet- 
Hich, 681-A Colorado Bldg., Washington, 


INVENTORS. Small ideas may have large 
commercial possibilities. rite us for 
Free book, ‘Patent Guide for the Inven- 
tor’’ and ‘Record of Invention’’ form. 
Delays are dangerous in patent matters. 
Free information on how to proceed, 
Clarence A. O'Brien & Hyman Berman, 
6974 Adams Building, Washington, D. C. 
INVENTORS: Sell your unpatented in- 
vention with positive safeguards under 
atent laws. New, low-cost procedure, 
omplete details, free. American Patents 
Corporation, Dept. 30-E, Washington, 


INVENTORS: Send for free copy my 72- 
age book on patents. Reasonable terms, 
prompt ac action. Confidential, personal serv- 
Randolph, Dept. 768, Wash- 

ington, DB. c. 


‘WE locate buyers meritorious patented, 
unpatented inventions. If will sell, re- 
py immediately. Descriptive booklet ‘free. 
Invention Reporter, 3A-11236 So. Fair- 
field, Chicago. 


INVENTORS: State lowest 
invention, and send det 


rice for your 
etails at once to 
Adam qusher Company, 183 Enright, St. 
Louis, 


BARGAIN 13 HP. motors, 60 cycle. 1 
phase, 110 volt, 3600 r.p.m. like new, 
guaranteed. $8.25. Send’ check to Erie 


Electric Motor Co., 120 Church St., Buf- 
falo, N.Y. 
MOTOR winding data. Introductory selec- 
wllod single, and three phase, $1.00. 
x Data, Box 7631, Kansas City, Mo. 
REFINE used motor oil without cost. 


Particulars. Gerwin, Fairview, Okla- 
homa. 
ALTERNATING, ?2 horse, 110 volt, induc- 


tion motors, Guaranteed. $7.25. Wilmot 
Auto Supply, 2247 St. Paul Ave., Chicago. 


HAVE you, 8 sound, practical invention for 
sale, patented or unpatented? If 80, 

write Ch: Ftered Institute of American In- 

yentors, Dep’ ‘A, Washington, D. C. 


TIE » PLANS, ETC. 


OPPORTUNITIES! 900 page book con- 
taining 10,000 Formulas, secrets, recipes 
for profitably making aimost_ anything. 
$1.50 postpaid. Guaranteed. Setalos, 3c. 
Adams-Brown, Chestnut Hill, Mas 
MONEYMAKING Formulas. Easy 
pare. Good profit. List of 25 Vormulas 
with moneyback guarantee, $2.00. Eugene 
Sousa, 61 Union Street, Nantucket. Mass. 


GOVERNORS auto engines. Guaranteed 
accurate. Department A, Wilhelm En- 
gineering Co., Webster City, Iowa. 


FARMS, OTHER REAL ESTATE 


VILLAGE Farm, Lake view, 6 acres on 
gravel road, ‘d & advantages at 
hand, short drive to city creak. variety 
fruit, good 6-room house, electricity, hen 
house 18x18; exceptional t $180 includ- 
ing furniture; $300. page 93 free 
100-page catalog. trout ‘pealty, 255-ZB 
4th _Ave., New York Ci 
GOOD Farms __ avai SBE, Washington, 
Minnesota, Idaho, western Montana, 
Oregon. Dependable’ crops, favorable cli- 
mate. Write for impartial advice, litera- 
ture and list of typical bargains. Specify 
state. ‘W. Haw, 120 Northern Pacific 
Ry.. St. Paul, Minn. 
40 ACRES, near White River, unimproved; 
poultry land, $175; $5 down, $5 monthly. 
Free list and literature. Hubbard, 269 
Grossman Blidg., Kansas City, Kan. 


a FENCING 
LOW cost Electronic fence-control. 


matic. 50c.__ Technician, 
Avenue, New York City. 


FIELDGLASSES, TELESCOPES & 
MICROSCOPES 
ASTRONOMICAL Telescopes. 
cameras, microscopes; 
paired. Send 10c for 
gesired. Rasmussen, 


‘Sche- 
1524 York 


binoculars, 
might. ‘sold. re- 
fist of iistrunients 
Box 294, Amster- 


MICROSCOPES, Slide making supplies. 

reagents and stains. Send for free cir- 
cular M38. Biological Supply Company, 
1176 Mt. Hope Ave., Rochester, N. Y. 
TELESCOPES, Microscopes, Binoculars; 

1939 bargain catalog free. Brownscope 
Co., 5 West 27th Street, New York. 
FREE Instructions. Make powerful tele- 

scope. Inexpensive. Jamer, Manorville, 
N.Y. 


FOR INVENTORS 


INVENTORS: Write immediately Tor two 
books, “‘Patent | Protection” and 
“Selling “an” Invention.” y 


of Invention” 
fees, forty-one years’ experience. 
risk of delay. Address: Victor J. Evans & 
Co., Registered Patent Attorneys, 109-M 
Victor Building, Washington, D. C. 


Please mention Poputar SciENcE MONTHLY when writing to advertisers. 


CLEANER-Waxer combined makes cars, 
furniture shine like mirror. Nothing 
like it, Only 75c. G. R. Stearns; 823 W. 
4th Street, Davenport. iowa 
ANALYSIS. Research. Newest guaran- 
teed formulas. Biggest catalog free. 
Nominal prices. Gibson Laboratory, Chem- 
ists, FA-1142 Sunnyside, Chicago. 
THAXLY Formulas for perfect products. 
Accurate analyses. Catalog free. P. 
Thaxly Company, Washington, D. 
SECRET Process. Print negatives in col- 
or. Instructions 50c. Woco, Box 411, 
Jamesburg, 
FORMULAS—Latest Money Makers. 
erature Free. E-Belfort, 4042 N. Ki 
ler, Chicago. 
DON’T Buy Formulas till you've received 
my Free Monthly Formula Messenger! 
Miller, Analytical Chemist, Tampa, Fla. 
FORMULAS. All kinds. Guaranteed. Cat- 
alog free. Kemico, 500, Parkridge, Ill. 


REAL Money-making Formulas. piss 
Laboratories, 59 W. North, Chicas 
GAME: ENTERTAINMENT 


7000 AMAZING Novelties, 604 page cata- 
log, 3c. Johnson Smith, Dept. 348-B, 
Detroit. 


GAMES That Sell! 
Trend Game Co., 
Ilinois. 


HELP WANTED 


STEADY work. Good Pay. Reliable men 
wanted to call on farmers. No ex- 
perience or capital required. Pleasant 
work. Home every night. Make up to 

$12.00 a aA Wonderful new proposi- 

tion. Particulars free. Write McNess Co., 
Dept. 330, Freesport, Tl. 


SALARIED Positions: $2,500 yearly and 


up. Let us try to get one for you: small 
cost. Write for. valuable information No. 


Particulars for 3¢ 
Highland 
pare 


26A.  Executive’s Promotion Service, 
Washington, D. C. 
M. M. earned $267, three weeks, raising 


mushrooms in cellar! Exceptional, but 
your cellar, shed perhaps suitable. We 
buy crops. “Book free. United, 3848 Lin- 
coin Ave., Dept. 120, Chicago. 


$610 MADE Mr. S. growing mushrooms. 

Cellar, shed. ‘Spare time. We buy 30c 
Ib. 40 "page ‘book free, world’s largest 
company. Mushrooms, Dept. -734, 2019 
Second, Seattle, Wash: 
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DISTRIBUTE Circulars for us. Good pay. 
aad free. Novelty Shop, Downs- 
le, La. 


HIGHGRADE SALESMEN 


EARN 65c on every dollar! Sell Christ- 

™Mas twenty-one piece Superfine, 
ligious or magicard assortments. Three 
sample boxes $1.00 postpaid. Personal 
imprint Christmas folders, wreaths, wrap- 
pings, calendars.: Illustrated circular 
service. Popular sellers! Catalog free! 
Elfko, 440 North Wells, Chicago. 


ADVERTISING book matches offer liberal 

earnings; full, spare time. Experience 
unnecessary. Factory direct. Low prices 
for fine quality, quick deliveries, help get 
orders; Faster repeats. All business firms 
Prospects. Free outfit, instructions. Amer- 
ican Match & Printing Co., Dept. 711, 
4822 South Trumbull Ave.. Chicago. 


INVENTIONS of merit wanted for mar- 
keting. We design and build working 
models which put over your ideas. Write 
for “4-Points of Service” bulletin. R. & 
S. Engineering Co., Dept. S101, 17 East 
42nd Street, New York City. 
SMALL inventions wanted by manufa 
turers. I'll help you sell your inven- 
tion. Write for free circular. S. Hull, 
7823-M Euclid Ave.. Cleveland. Ohio. 
INVENTORS, earn steady income, invent- 
ing toys, games, novelties, etc.. special 
markets. Booklet, particulars free. Hen- 
drixon, Argyle. Wisconsin. 
INVENTIONS promoted. Patented or un- 
patented. Write Adam Fisher Co., 183-A 
Enright, St. Louis, Mo. 
INVENTION Finance 
Wall Street, New Y« 
Free_ particulars. 


Magazine, 80-N 
‘ork. For inventors. 


SALESMEN: Sell Calendars — Complete | CASH for_inventions patented or unpat- 
Jine, all sizes, including Jumbos: beau- ented. Stamp appreciated. Mr. Bail, 
tiful ‘subjects. | Samples free! Fleming | 9441-B “Pleasant, Chicago. 
ndar ee 01 My = [ 
cage, nae “Greve, MACHINERY, TOOLS & SUPPLIE 
DRESSES 0c. Hats 40c. Shoes 50c. | ONE man saw mill turns trees into 


dise. Free Catalogue. Send name on 
ostcard. Fairmount, 160-PS Monroe 
treet, New York. 


SELL Mexican novelties. Commission. 
Free samples. Marquezi, Apartado 1176, 

Mexico City. 

BLADES. Finest. fuality. enntory prices, 
postpaid. Ace Blades. N_Y. 


HOBBIES, a ECTIONS 


COLLECTING Match book covers fasci- 

nates young and old. Album keeps col- 
lection beautiful for all time. Information 
3c. Adams Bales, Dept. 22, State Tower, 
Syracuse, N.Y. 


7000 ‘AMAZING Novelties. Boe: pase cata- 


log, 3c. Johnson Smith, Dept. 348-C, 
Detroit. 
BUILD your Collection! Name, address, 
Hobby listed 3 times, 25c. Sample 5c. 


Hobby Exchange, Blue Island, Ill. 


FREE Swap ads in Hobbyiana Magazine. 
wee Oc. 1326 South 27th, Omaha, 
jebr. 


WANTED Cigarette tobacco cards. Write 


Bray, 1127 Jackson, Easton, Penna. 
HOME CRAFTSMEN 


PATTERNG: 100 isree silhouettes, forty 
new designs easy to. make beautiful 
novelty furniture of plywood; lists finely 
illustrated, Lowest prices decalcomania 
transfer decorations. Further informa- 
tion free. Wo-Met Shop, Ashburn. Ga. 
GET free Leathercraft instructions, prices 
of leathers, tools, projects. Make extra 
yhoney: gifts, Leather samples 5c, Wilder 
Company, 1038 Crosby, Dept. A-10, 
Shicago! i. 
MEXICAN Wood novelties easily made. 
20 patterns and instructions 25c. 


Cowboy silhouette patterns 25c. 10 awe 
ornament patterns 5c. Mexican Art- 
crafts, Eagle Pass, Texas. 


20 LAWN ornament patterns, 20 novelty 
patterns, 14 silhouette patterns, 15 
lawn ornament patterns different from 
above. 30c ea., all for SECO. Modern 


lumber, shingles, laths, 
ties, crates, etc. Thousands in_use. Write 
for ‘low price and free book. Belsaw Ma- 
chinery Co., 857 Davidson Bldg., Kansas 
City, Mo. 
DRILL, Grinding Jig handles sizes 3/16 
to 114". Can be mounted to bench 
grinder, hand or power. Literature on 
request. Tractor-Lite Co., Sidney, Iowa. 
AIR Compressors 2” x 1% —2 cylinders 
$7.00. Motors A.C. 13 horsepower $5.00. 
Sewing Machine Motors $1.50. 907 North 
Fifth, Philadelphia, Pa. 
BARGAINS, demonstrators, electric arc 
welders, guaranteed, 30 days trial and 
terms. ite Hobart Welder Exchange, 
2, Troy, Ohio. 


MAGIC TRICKS, PUZZ! 
JOKER NOVELTIES 


SWAP or sell articles you don’t need, 
get things you want. Send dime for 


Swapper’s Guide, listing articles from 
everywhere. Dept. PS. Swapper’s Guide, 
Delphos, Ohio. 


SEARCHING for treasure? Bergman's 
instrument $5.00 postpaid. 30 days free 

trial. Henry Bergman, Box 70-B, Spring- 

field, Missouri. 

MEXICAN scenic postcards: two, 
stamps. Free remailing service. Mar- 

quez-IMI, Apartado 1176, Mexico City. 


FREE literature how to_ locate buried 
treasure and minerals. Fisher Labora~ 
tories, Palo Alto, Calif. 


LUMINOUS paint shines in dark. 
Myers, Broadway. Niles, Michigan. 


MODELS & MODEL SUPPLIES 


MODELS. Your ideas developed into prac- 

tical working models. 30 years successful 
experience; thousands of satisfied cus- 
tomers. Confidential service guaranteed. 
Bank references. Send 3c postage for our 
large klet: ‘Making Inventions P1 
Grewcent Tool Co., Dept. PS., Cincinnati, 

io. 


25c, 


RADIO controlled model airplanes and 
boats. Complete plans, diagrams, de- 
scription and details, Peat’ 7000 novelties, 
page catalog, Johnson Smith, 
Dept 348-F. Detroit. 
SPEED! Model power boats! Racing hull 
construction kits. All classes, Engines, 
accessories, Cruiser kit. Free literatur 
St. Louis Model Boat Co., Clayton, St. 
Louis, Mo. 
CARVED hull ship model kits. Ship & 
yacht model fitting: pamegel yacht sails. 
Tilustrated catalog Fis) 
1002-S Etowah ‘Ave, Royal Sax Mich. 
CATALOGUE of over 40 engines; cas' 
ings; supplies; 25c. funded. How- 
ardco, p-2dit North Ashland, Chicago. 
SHIP model kits, supplies, Satalog, Isc, 
Roy Hancock, 323 Douglas Ave., Ports- 
mouth, Va. 


604 PAGE catalog listing aver | ro00 novel- 

ties, puzzles, tricks, hobby kits, knives, 
guns, jewelry, punchboards, make-up sup- 
lies; optical goods, seeds, radios and 
its, cameras and supplies, guns and re- 


volvers, etc. Only 3c. Johnson Smith, 
348-E, Detroit. 
BE a Magician. Large professional magic 


catalogue of latest tricks 25c. Cash 
paid for complete Tarbell Magic Courses. 
Write, Ireland, F-109 North Dearborn, 
Chicago. * 
LAUGH Yourself sick! Funniest tricks in 
existence! Magic! Jokers! Puzzles! 
Novelties! Complete line! 15¢ brings two 
giant illustrated catalogues! Lawson Vick 
Co., Dept. 26, Queens Village, 
WORLD'S largest magic shops 
catalog 25c. Holden, P-220, 
New Yor! 
AMAZING! New 100 page catalog 500 
tricks 10c. Lyle Douglas, Station A-1, 
Dallas, Texas. 
“ARGE Magic catalog 25¢. Hundreds of 
tricks. Chicago Magic Company, A-2300 
. Mason Avenue, Chicago. 
FREE tricks! Join Magicians’ Fraternity! 
‘Monthly magazine, sample 10c. Interna- 


reincsioual 
. 42nd St. 


Woodcraft, Saginaw, Mich tional Magicians, Mt. Morris, Tl. 
WOODCRAFTERS. “You make it; well | MAGIC, Occult, Novelties; books: curios: 
sell it’; list of best sellers; identifica 


tion index 92 woods; half-dozen specimen 
samples; all sent for 25c. Woodcrafters 
Guild, 5-11, Long Island City, New York. 


sample. Catalogs 10c. Easterncity Sales, 
36 Ws Randolph, Chicago. 


MANUFACTURING 


KNOCKDOWN furniture. lumber. ply- 
wood, veneers. Illustrated catalog 10c. 

Giles - Kendall Company, Decatur, Ala- 

bama. 

7000 AMAZING Novelties, 604 page cata- 
log, 3c. Johnson Smith, Dept. 348-D, 

Detroit. 

IVORY. Genuine African Elephant Ivory; 
tusk ‘ends 60c. Inlay pieces $1.00 lb. 

Raljan, Fairport. N. ¥. 

20 FULL size lawn ornament patterns 
25c. Wickman, 744 Brooklyn, Dept. 7 

Dayton. Ohio. 


INVENTIONS developed, manufactured in 

any quantities. Low ‘cost. Metal spe- 
cialties, stampings, Gies. models built. 
Free estimates. Write for “4-Foints of 
Service’? bulletin. R. & S. Engineering 
Co., Dept. $102, 17 East snd Street, 
New_York City. 


ALL kind machine work, 


ideal place far 


MISCELLANEOUS 


MAKE Stradivari violin; faithful copy. 
Everything supplied. Fraser, 2025 Stark, 

Saginaw. Mich. 

22. FULL Size lawn ornament. patterns 
25c. coin. Strother, Box 383-Z, Bel- 

ington, West Va 


INVED 


WANTED. Meritorious patented, unpat- 

ented inventions. Booklet free. Inven- 
tion Reporter, 3B-11236 So. Fairfield, 
Chicago. 
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Please mention Poputar Scrence MoNTHLY 


CORRESPONDENCE courses and _educa- 

tional books, slightly used. Sold. Rented 
Exchanged. All subjects. Satisfaction gua: 
ant Cash paid for used courses. Com- 
plete details and bargain catalog Free. 
Send name. Nelson Company, L-204 Man- 
hattan Building, Chicago. 


DRUG Sundries, specialties, supplies. etc. 
mailed direct by manufacturer. Send for 


free mail-order catalog, saving 75’; . Mail- 
Order, Dept. 5A, Box 231, Hamilton, 
Ontario. 


when writing to advertisers. 


MODEL Ships pias | to order $25.00, up. 
Close, Box 3453, Miami, Florida. 


MONEY MAKING OPPORTUNITIES 


PROFITS galore now yours from sensa- 

tional, fast-selling automatic puncture- 
sealer. Defies ice-picks, nails, anythinj 
tested three years: guaranteed foolproof. 
You can clean UP on this. Send $10.00 
for sample, scous for your car. Do it 
now.  Air-Seal istributors, ine. 8053 
Beverly Blvd., Los Angeles, Calif 


GOOD paying _ business, plating auto 
arts, reflectors, bicycles, ath fixtures, 
thod. Small invest- 


ment brings big returns. A permanent 


FINANCIAL Independence obtainable by 

Placing coin operated merchandise vend- 
ing machines, out on percentage basis, no 
experience required, little capital needed. 
Write for free details. Torr, 2047Y South 
68th Street, Philadelphia, Penna. 


HOW to earn money at home! Big, free 

book tells inside story—how hundreds 
are earning cash raising mushrooms in 
cellars, sheds. Cash paid for all raised. 
Write today. United, 3848 Lincoln Ave., 
Dept. 121, Chicago. 


BE a professional scrapbooker. Big fees. 
Unlimited opportunities. Can done 
at home. No competition. No capital 
needed. Write postcard to a ad 
Guild, 59 Park Place, New York, N. 
DOLLARS every mail plan, good me 
sitions, mailorder opportunities, im- 
print circulars; big mails 10c. Sample 
mnailing, free. Harvey Teeple, Decatur, 
nd. 


GUARANTEED Moneymaking Opportuni- 

ties manufacturing wood novelties, fur- 
niture. Catalog supplies, machinery. in- 
formation, 10c. (Refunded.) Woodcraft 
Service, Plainview. Ainnesota. 
PROFITS day-night. No selling. Op- 

erate “Silver King'’ vendors $3.25 wu uP: 
Free instruction. Automatic, 2427 Full 
erton, Chicago. 


“FUN Galore.” 


Give horn tooters the 
“Razz.” Hot_car novelty. Easily made 

from scraps. Blue print 35c. Original, 
Box 1792, Houston, Texas. 

SOME good moneymaking plans and 
ideas. Write postal for particulars. 

Spangler, 1724 Warwick, Baltimore, Md. 
BEST mail_deal for beginners. Details, 


quarter. Enterprise, 202 Ashland, River 
Forest, Ill. 


POPULAR SCIENCE 


YOU'LL like resilvering mirrors, auto- 
Parts, reflectors, making chipped glass 

signs. Write Sprinkle, Plater, 920, Mar- 

ion, Ind. 

SELECTED Opportunities, plans, for- 
mulas, Each one a money-maker, proven 

successes. Details free. The Literary 

Guide, Walworth, N.Y. 

LIKE to draw? Earn steady income 
copying and duplicating cartoons for 

advertisers, 


Adservice, Argyle, Wiscon~ 
EATEN and $1.00 made $50,000. Re- 
tired! Few wanted. Work home, 


Treatise-K, BX1240, 
California. 

EARN money addressing envelopes, cir- 
culars, typing. Information l0c. None 
ee. Ace-PSMP, 316 Empire, Birming- 


San Bernardino, 


START Mail Order business, spare time. 
Make own high quality product every- 
body needs. Details free. Chaplin, 312 
Pine, Joliet, Ill. 
STREAM of dollars by mail. Make own 
amazing product at home, spare time. 
Get free facts. Lerand, 6149 Greenwood, 
Chicago. 
PLENTY money. Success assured. Fond- 
est hopes realized. Unlike anythin 
else. 28c, returnable. Golden Rule, 137: 
Webb, Lakewood, Ohio. 
MONEYMAKERS! Barbecued frankfurters 
formula (dime). Sensational ‘‘Holland- 
Inn” hamburger proposition included. 
Davis, Box 1484-SP, Clarksburg, W. Va. 
NEWEST Sensation: Make at home. Sell 
by at Write Clarke, 651 South 
Sta’ Chicago. 
100 MONEYMAKING Plans: Op 
tles 25c. Literature 3c. Morrell 
Nob Stat cago. 
MOTION PICTURE & SOUND 
EQUIPMENT 


cape ‘S Bargainews features: 
ly Payments new-used Cameras, 
Jectors, enlargers, accessories, film. 


rtuni- 
13 


Month: 


examination arranged. Perfex ‘44’ (new) 
$3.33 monthly; Filmo ‘8’ (new) $4.30; 
Cine-Kodak 20 (new) $2.64. Every 


make - model - still, movies on_ monthly 
terms. Specials in 16-35mm Soundfilm 
Projectors. Trades accepted. Improve 
our faut ment this convenient way! 
ogull’s, 66 West 48th, New York. Re- 
quest Bargainews. 


FREE! Homovie Fans write for Cine- 
screen Magazine. We have silent, sound, 


8mm., 16mm. pictures, including movies 
movie stars. Special! Wild Horse 
100 feet, 16mm. $2.25; feet, 
. postpaid. Bailey Films, 

1651 Cosmo, Hollywood. 
6MM. Title making supplies: Blue, 


yellow, inferno, amber, purplehaze Pposi- 
tive film, 100 feet $1.00, Laboratory 
Service “Manual “6c, ‘title’ sam les, 3c 
stamp. Cine Shop, 81; Piedmont, 


Charleston, W. Va. 
GENERA film in buik for all Movie Cam- 
eras, 90 feet for Univex, $1.10 (spools, 
3, for 60 cents): 100 feet double mm. 
16mm, $1.35. Sample for stamp! 
Process ‘with powders, Fromaders, Daven- 
port, Towa. 
OLD time movie. Hit of 1903. “Great 
‘Train Robbery”. 16mm, 300. feet, $6.75. 
8mm 150 ft. $3.50. Free list..«Royal Home 
Movies, 42K Melrose St.. Boston, Mass. 
OUTDOOR film 100 ft. 16mm $1.98. 25 
ft. double 8mm 98c. Processing. in- 
cluded. Free 16mm, 8mm _ lists. Home 
Movies, Box 2168, Easton, Pennsylvania. 
EARN $17.50 Movie camera. _ Simple, 
easy method. Industrials, Box 701, 
Sioux City, Iowa. 
FOUR New child health films. silent and 
sound. Write David B. Hill, Salem, 
Oregon. 
PROJECTOR film; art. stag, 
lists, free. Goodwill Company, 
son, Tenn. 
NEW catalogue. Bulk film. Write. Penn- 
Craft, Box 423-SL,° Williamsport, 
Penna. 
MOTORCYCLES, BICYCLES & 
SUPPLIES 


“WHIZZER” Bicycle motor. Quiet. de- 

pendable, 4-cycle, 13,” H.P. Motorcycle 
type crankcase. Bicycle structure not 
weakened. Center of gravity unchanged. 
Spring motor suspension eliminates vibr 
tion. Anyone can install thirty minutes. 
Further information, write Breene-Taylor 
Engineering Corporation, Los Angeles, 
Calif. 


others; 
Jack- 
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MOTOR marvel ready! Mead's sensa- 
tional new Ranger Scooter goes 120 
miles per gallon, 35 m.p.h.; ride, rent or 
sell for profit, pleasure. Dealers, Agents, 
write for Special Introductory offer, easy 
terms, free circular. Hurry! Mead Cycle 
Company, Dept. T-2, Chicago, Ill. 


INVENTORS: Before disclosing your_ii 

vention to anyone send for Form “'E' 
dence of Conception”’; ‘‘Schedule of Go 
ernment and Attorneys’ Fees" and in- 
structions. Sent free. Lancaster, Allwine 
& Ponmel, 413 Bowen Building, Washing- 
on, 


RECONDITIONED Motorcycles. New-used 
parts for all makes. Authorized Harley- 
Davidson Dealer. Whitman Motorcycle & 
Supply Co., 405-9 Southwest Blvd., Kansas 
City, Mo. 
MOTORCYCLES, reconditioned. New, 
used, parts and accessories. Ali makes. 
Large stock. pargrins Tilustrated _cat- 
slog. dee auidian lotorcycle Sales, Kan- 


a atta $3. Indiai 

Henderson, Excelsior, Cleve! iad o New 
and used parts for. less. Cxlindee: ‘grind- 
ing. Catalogue and arin ates Bal- 
lak, 1115 Chestnut, se Mo. 


MOTORCYCLE ne lowest prices, 
bargain sheets for stamp. Motorc: cle 

accessories. Rochester Harley Davi 

Corp., 131 W. Main St., Rochester, N. ca 


MUSIC, MUSICAL INSTRUMENTS 


JOIN our Record Club. Send for your 
copy of this big 500 page record catalog 
& encyclopedia. Contains lists of thou- 
sands of famous records and musical 
data on pronunciations and dates of 
composers; 25c¢ plus 10c for 
(stamps or gain). 
our Record C! 


Dept. 
New York City. 
MUSIC composed to words. Rhyming 
Pamphlet on request. age eg rez 
cording of completed song. Send 
Keenan's Studios, Dept. PS, ‘Box Po140, 
Bridgeport, Conn. 
WRITE your own music. Our hook “Har- 
mony'’ teaches how. Only $1.00 post- 
Rea, Greenleaf School of Music, A-3553 
roadway, Chicago. 
SIMPLIFIED ‘Swing Courses! Accordion, 
Saxophone, clarinet, trumpet. Write 
Swingmester, 1259-W Bender, East Cleve- 
land, 


MANY Inventors will be interested in my 

service. Information on subject of ob- 
taining a patent and marketing an_ in- 
vention sup plied without charge. Write 
me persona! Hugh E. McMorrow, Reg- 
Tred Patent Attorney, Dept. 214-C Bar- 
rister Building, Washington, D. C. 
INVENTORS: Send for free copy my 72- 

page book on patents. Reasonable terms. 
Prompt action. Confidential, personal serv- 
ie L. F. Randolph, Dept. 340-A, Wash- 
ington, 


SDVERTORS Guidebook” containing ad- 
vice about tenting, ‘ling inventions, 
also “Recording Form,” Free. Registered 
Attorney Engineer Frank B. Ledermann, 

Tribune Bullding, New York. 
PATENTS—trade marks. Preliminary ad- 

vice, book and disclosure form free. 
Personal service. Irving L. McCathran, 
1050 International Bldg., Washington, D.C., 
Registered Patent Attorney. 


PATENTS; Personal, confidential serv- 


ices at reasonable cost. Preliminary in- 
formation, fomished githout gbligation. 
John B. Thomas 90: 


Wan washington, DL e.” ee 
FREE booklet—personally engineered pat- 
ents, record form, new services, etc. 
James C. Hamilton, Registered Attorney, 
Engineer, Div. 20, Lexington, Mass. 


PATENTS 


WE successfully sell inventions, patented 

and unpatented. Write for proof and 
tell us what you have for sale. Chartered 
Institute of American ntors, Dept. 
3:B, Washington, D.C. 


PERSONAL 
wis prize money: Booklet. ,, Successful 
sting," shows Hom, 10¢ tpaid. 


Conte: 
Bulletin listing $200,000.00. prizes” ins 
cluded. World Bublishers, 4515-L Cottage 
Grove, Chicago. 


ORIGINAL Poems, Songs Wanted for Pub- 
lication, ‘radio. Westmore Music Corpo- 
ration, Dept. 55G, Portland, Ore. 
WANTED! Lyrics, melodies for songs. We 
arrange, publish, sell. Superior Song 
itudi assaic, N. J. 
ORCHESTRATIONS Popular _backnum- 
bers 10-$1. Sheetmusic 15-$1. Silver- 
man, 3303 Lawrence, Chicago. 
PIANO by ear. Particulars free. Day-V- 
Way, Woolworth Bldg., Dearborn, Mich. 


OLD GOLD, WATCHES, ETC. 


DEAFNESS is misery, Miller's artificial 
ear drums recommended. Free infor- 

mation, R. Miller, 801 Gramercy Drive, 

Los Angeles, Calif. 

150| DESCRIPTIONS, names, addresses, 
25c, Thirty 10c. Hywestp, So. Haven, 

Minnesota. 

DIVORCES: Consent few days, other 30. 
Box 1736, El Paso, Texas. 

POSITIONS abroad. If you are inter- 
ested. Write Julius, Amarillo, Texas, 


PHOTO FINISHING 


WATCHMAKERS’ Materials; | tool 
watches; jewelry. Bought, 

changed: Ben” Segal's, Mailers ‘Bulldine, 

Chicago. 

WATCH parts, tools, supplies. Write for 
price ‘Dean Company, 87 
Nassau Street, New York 


OLD STAMPS WANTED 


WILL $100.00 for 1924 lc green 
Frank! in, stamp, rotary perforated elev- 
en ($1,000.00 if unused). 


for large Illustrated Folder showing 
amazing prices paid. Vernon Baker, 
444-PS-11, Elyria, Ohio. 

OPTICAL 


ROLLS developed and printed new elec- 

tric eye way. Beautiful, guaranteed, 
never-fade, dated, deckled’ edged en- 
largements. Any 8 exposure roll. All for 
35e¢ coin each roll. Extra enlargement 
coupon free. Bonus certificate free. 2- 
day service guaranteed. Send rolls now 
to Bostonian Photo Laboratories, 315 
Uphams Corner, Boston, Mass. 


OIL coloring photographs a fascinating 

hobby or profitable business. Learn at 
home by easy simplified method. Previous 
experience unnecessary. Common school 
education snmicient. Send for free infor- 
mation and requirements. National Art 
School, 3601 ichigan Avenue, Dept. 
1748, Chicago, Illinois. 


REROUASEER. Broken lenses du ested 
ken frames replace R.. 
claus 242 Lexington Ave., New York City, 


PATENT ATTORNEYS 


INVENTORS: Write immediately for two 

free books, ‘‘Patent Protection” 
“Selling an Invention.” 
interesting points to i 
dence of Invention" form enclosed. Rea- 
sonable fees, forty-one years’ experience. 
Avoid risk of delay. Address: Victor J. 


TECHNIFINISH. 35MM. 36, exposure rolls 

erfectly enlarged to'25," x 334” glossy 
prints, 75c, Cartridge reloaded with East- 
man Plus X, 25c. Fast satisfactory sery- 
ice guaranteed. Write for postpaid mail- 
ing bags and” information. Technifinish 
Laboratory, 110 Lexington, Rochester, 


ROLL Filmachine developed and your 

choice (1) 8 Finerfotos and 2 professional 
Bromide enlargements; or (2) 16 guaran- 
teed Finerfotos or (3) 8 Finerfotos and ene 


Evans & Co., Registered Patent At- | beautiful oil colored enlargement, 25c. 
torneys, 108-M Victor Building, Wash- | der by number. Prompt Service. piner- 
ington, D. C. fotos, Box 898-18. Minneapolis, Minn. 


INVENTORS. Small ideas may have large 

commercial possibilities. Write us for 
Free book, “Patent Guide for the Inven- 
tor” and’ “Record of Invention” form. 
Delays are dangerous in patent matters. 
Free information on por to proceed. 
Clarence A. O'Brien & man Berman, 
6974 Adams Building, was ington, D. C. 
PATENTS—Booklet free. Highest refer- 

ences. Best results. Promptness assured. 
Watson E. Coleman, Patent Lawyer, 724 
Ninth St., Washington, D. C. 


Please mention Poputar ScrENCE MONTHLY when writing to advertisers. 


THE Photo Mill. Immediate service! No 
delay! Roll perelopel. carefully printed 

and choice of two beautiful 5x7 profes- 

sional enlargements, one tinted enlar eS 

ment, or eight reprints, for 25c coin. 

rints 2c each. The Photo Mill, Box 629-: iS, 
(inneapolis, Min: 

AT Last! 
solors 


‘All your snapshots in natural 
Roll saeveloned 8 matural color 
prints, only Reprints, 3c. Amazingl: 

autitul Natural Color Photo, Janeavile, 
Wisconsin. 
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QUALITY since 1889. One day service. 
Roll developed, 2 Brilliantone prints 
each negative 25c. 8x10 enlargement 
coupon. 16 reprints 25¢. | 20 Photographic 
Christmas cards from your negative $1.00; 
50—$2.00. Willard Studios, Box 3535-R, 
Cleveland, Ohio. 


SIXTEEN sparkling Lifetime prints and 
2 beautiful 5x7 Hollywood enlargements 
25c. Trial. 20 Life- 


Lifetone Studios, F. 


Towa. 


BEAUTIFUL Christmas cards with en- 

velopes from your negative 4 alike, 25c; 
per dozen, Rolls developed’ two 
prints each exposure 25. Jones Studios, 
Davenport, Iowa. ‘‘Where The West 
Begins.” 


TWO prints from each picture on your 

roll 25c. Your pictures will speak vol- 
umes when finished by our expert crafts- 
men. One day service, Nineteen years 
experience. Lens Photos, Dept. J-9, 
Janesville, Wis. 


BEAUTIFUL Photographic — Christmas 
Cards or calendars from your negatives, 
25e; .00, envelopes included. 
Roll developed 8 prints and two enlarge- 
ments 25c. Young Photo Service, 406-C, 
Albany, N. ¥. 


PROMPT Service. Guaranteed work. Two 

beautiful portrait type doubleweight en- 
largements, eight neverfade gos prints, 
each roll 25c. Dubuque Film Service, Du- 
buque, Iowa. 


FOR the discriminating amateur. 

developed and 2 prints each 25c. 
prints 3c. Superior workmanship. Same 
day service. Paramount Co., 327 E. 9 
St.. New York. 


35MM ROLLS developed free. 3'4x5 en- 

largements, 36 exposures $1.00. 18 ex- 
posures 60c.’ Reprints 4c. Send roll and 
money today. Minipix, Dept. 611, 100 
North LaSalle, Chicago. 


CANDID special: 35 Millimeter rolls en- 

larged to 312x412, $1.00. 18 Millimeter 
rolls, 60c. 3f4x4!2 reprints. 3c each. 
Brown Photo Company, 1910-60 Emer- 
son, Minneapolis, Minn. 


ROLL developed, 8 prints all enlarged to 
double size 25c. 16—50c. Enlarged re- 
prints 4c. Artcraft Studios, Box 3582-H, 
Cleveland, Ohio. 
PROMPT service! 
Velox prints each negative 25c. 
Studios, “Harrisburg, Penna. 
ROLL developed, 16 quality prints, 
One_ day service. Coupon. Modern 
Film Service, Alexandria Bay, New York. 


POSTMARKS 


SOUTH Dakota. 100 all different. _$.50. 
E._B. Winter, 409-26th, Sioux Falls, 

So. Dak. 

PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, LABELS 


BOND letterheads, envelopes, $2.75 thou- 
sand. Samples. Anything quoted. Ire- 
lan Printing Co., Berkeley Heights, Route 
7, Dayton. O1 
125 8igxll TWENTY pound Bond letter 
heads and 125 envelopes $1.00 postpaid. 
Benneville, 907 West Roosevelt, Philadel- 
phia. 
HAMMERMILL letterheads, 300 81x11, 
any color paper and ink; $1.48 postpaid! 
Free particulars. Woodruffs’ 217D Lewis, 
Duluth, Minn. 
100 SHEETS, 50 envelopes printed 50c: 
personal, business, professional. Thirty 
50c items. Free deal. Roy, Box 742, 
Stapleton. N.Y. 
HAMMERMILL 


Rolls developed. Two 
Hench 


Tetterheads, 300 81x11, 
any, color ink, paper, $1.45 postpaid. 

300 billheads same price. Hyland, Center 

Moriches, New York. 

SUPERIOR Printing, for less, trade illus- 
trations free. Economic Printing, Le- 

onia, N. J. 


PRINTING, $1.00 up. Prompt. Complete 


Service. ‘‘Universart,’’ 203 Avon Ave- 
nue, Newark, N. J. 
QUALITY printing at low prices. Free 
samples. Woodprint, Woodstock, Vir- 
ginia. 
YOUR Letterhead modernized, _ artist 
sketch $1.00, Gill Art Service, Hunts- 


ville, Ala. 


ROLLS developed. Two beautiful double 
enlargements, 8 
25c. Century Photo 


EXPERT Snishin One day service. Rolls 
developed élox prints or 8 Velox 

pees: 2 enlargements 25c, Expert Studios, 
Crosse, Wis. 

TWO beautiful professional double weight 
enlargements, eight lifetime prints, 25c. 

Prompt. Careful. Film mailers free. May's 

Photo Shop, LaCrosse, Wis. 


SUPERIOR printing quick: bottom price; 
samples. Sicocan, 2038 Obear, St. Louis. 
300 =TWO-COLOR stickers, 214x7q. 50c. 
Labels. Catalog. Cott’s, Spickard, M 


PRINTING OUTFITS & SUPPLIE: 


PRINT your own cards, stationery, cir- 
culars, advertising. Save money. Easy 
rules furnished. Print for others, big 
profits. Junior outfit $9.00. Senior outfits, 
E1700 ‘up. Petals free. Kelsey Presses, B-8, 
Meriden, Coni 


ROLLS developed, two prints each and two 

free enlargement coupons, 25c; reprints, 
2c each; 100 or more, 1c. Summers’ Stu- 
dio, Unionville, Mo. 


FIRST Roll developed. Beautiful 5x7 

enlargement_and 16 ‘prints, 25c. Can- 
did Specials. Free mailers, Write. Dick’s 
Photo, A-15, Louisville, Ky. 


FILM Developing bargains! Hurry! Save! 


‘Write for free safety mailers and de- 
tails. Modern Studios, Dept. PSM, La- 
Crosse, Wisc. 


PHOTO maravinns 50c up. Catalog 10c. 
Gregor’ ‘Ss, 79-S Main Street, Belleville. 
PRINTING Outfits, 
plies, ornaments. 
Press Co., York, Pa. 
PRESSES $4.00. Cuts 10c. Typ 
Send Stamp. Bradshaw, 3214-! $ Futon, 
Chicago. 
TYPESETTING (linotype) for profession- 
al and amateur printers. Box 4464, Phil- 
adelphia, Penna. 


Sup- 
Model 


presses, type, 
Send for list. 


PHOTOGRAPHIC Christmas folders, 
cards, calendars. Write for circular or 

send negative and 25c for samples. Ideal 

Photos, Box 2255, Paterson. N. 

ENLARGEMENT from each picture on 
your roll 25c. Cut Rate Photos, Dept. 

A-6, Janesville, Wis. 

8 PLEASING Velox prints, 2 enlargements, 
25c coin. Please Film Service, Dept. 

P, LaCrosse, Wis. 

GUARANTEED. Roll developed, 16 prints 
25c. 20 prints 25c. Quality Photo, Hutch- 

inson, Kansas. 


NEW type, font 29c. Catalog dime. Sum- 


| __mit Press, Box 123, Jackson, Mich. 
6x9 PRESS, $5, 00. Bargain literature 
free. Down: Li 


SOTAaEE. OCCUPATIONS 


WATCH-REPAIRING is steady profitable 

work. Experts always in demand. You 
can learn watchmaking trade at home, 
spare time. New original instruction s: 
tem. Script engraving course included. 
Write for free details today! Nelson 


ROLLS developed and two prints each 
negative, 25c. Twenty reprints 25c. Mer- 
cury Studios, Box 822-C, Chicago. 
BEAUTITONE Enlargement, dime and 
negative. Giant Snapshots, Inc., Green 
Bay, Wis. 
20_ REPRINTS 25c. 100 reprints $1.00. 
Roll developed with. AS prints 25c. Nord- 
skog, 58, Maywood, Ill. 
ROLLS developed. ight prints, two 5x7. 
20c. 25 reprints Surgal Photo 
Company, AH-3306 Potomac, Chicago. 
EIGHT Silvertone gloss enlargements or 
eight prints and two enlargements, 25c. 
Mayfair, Box 261-A. Toledo. Ohio. 
ROLL developed, 16 guaranteed pein 25c. 
Smart Photo, Winona, Minn. 
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Company, L-2005 Manhattan Building, | 
Chicago. 
$610 MADE Mr._S. growing mushrooms. 


Cellar, shed. Spare time. We buy 30c 


Ib. 40 page book free, world's largest 
company. Mushrooms, Dept. 734, 2019 
Second, Seattle. Wash. 

REFINE used motor oil without cost. 
nearticulars, Gerwin, Fairview, Okla- 
oma. 


MAKE money raising mink. Write today 
to Skyline Minkery, Box 135, So. Sud- 

bury, Mass. 

RADIOS, SUPPLIES & INSTRUCTION 


RADIO engineering, broadcasting, avia- 
tion and police radio, servicing, marine 

and Morse telegraphy taught thoroughly. 
All expenses low. Catalog free. Dodge's 

Institute, Poplar St., Valparaiso, Ind. 


Please mention PopuLar ScieNcE MontHLY when writing to advertisers. 


ea 


RADIO minded? Cash in selling new 
aerial eliminator, Reduces noise. Im- 
proves reception. Every radio wrer 
Prospect. Sells $1.00. Sample 50c. Bry- 
Radio Co., Shelbyville, Ky. 


RADIOS. $5.95 up. Buy direct. Factory 

prices. All types. Free catalog. 40, day 
trial. Agent user proposition. A. Co.. 
3855 North Hamilton Ave.. P.S.11, Chi- 
cago, Ill. 


ANY Radio Diagram 25c. Specify manu- 

facturer, model. Radio magazine free. 
Supreme Publications, 3727 West 13th, 
Chicago. 


PLANS 18 distance Crystal sets, with 
“Radiobuilder'’; year, 25c. Laborato- 
ries. 7700-T East 14th, Oakland, Cali- 
fornia. 


RADIOS. $8.95 up. All kinds: also kits. 
Agents wanted. Catalog Free. Marco-E, 
Kansas City, Mo. 


RARE COLNS 


BIG, prices paid for certain wanted coins, 
1909 cent, $10.00, Liberty head nickels 
before 1914, $500, 1864-1865 Indian head 
cents, $100 ‘each, ‘dimes before 1895, $600, 
some’ worth $6,000 each. You may have 
coins for which we pay big premiums. 
Therefore send 15c today for 1939 big il- 
lustrated coin book for certain wanted 
coins. National Coin Corporation, (3), 
Daytona Beach, Fla. 


COMMEMORATIVE half dollar bargain, 


Beautiful, rare. Oregon Trail series, 
uncirculated, 1928, 1933, 1934, 1936P., 
All five for $17.50. Arthur Kel- 


ley, 4854a Penrose, St. Louis, Mo. 

FREE! Foreign coin, banknote, and large 
illustrated coin catalogue. Send 4c post- 

age. Coin approvals sent. Tatham Coinco, 

Springfield-D50, Mass. 

COLLECTORS | illustrated catalog | 10c. 
Includes books, supplies, coins of all 

kinds. James Randell, 407 South Dear- 

born, Chicago. 

UNITED States. Large cent, 2c bronze, 3c 
nickel and bargain list, 25c. Eleven 

dates large cents, $1.00. George P. Cof- 

fin Co., Augusta, Maine. 

COINS are profitable. Catalogue of coin 
bargains and uncirculated coin 10c. Tl- 

lustrated buying book 25c, Eugene Mor- 

rison, Reseda, Calif. 

INDIANHEAD Cents; eighteen different 

pve: Hussman, 2118 Seventh, St. Louis 
0. 


WE purchase all 


Indianhead pennies. 


Purchasing catalogue 10c. Spamier, 100 
Forsyth, New Y¥ 
SONGWRITERS 


SONGWRITERS: Send 10c for startling 

new booklet giving unvarnished facts, 
the Full Truth, about songwriting oppor- 
tunities. Information on Rackets may 
save you many dollars. Booklet explains 


how the few have succeeded. Allied Mu- 
sic, Inc., Carew Tower, Dept. A3398, 
Cincinnati, Ohio. 


WANTED. Poems, to be set to music. 

Submit for consideration. Transcrip- 
tion records made. Keenan's Studio, PS, 
Box 2140, Bridgeport, Conn. 


SONG poems wanted to be set to music. 
Free examination. Send poems to Mc- 
Neil, Master of Music, 510-1 PS So, Alex- 
andria, Los Angeles, Calif. 
ORIGINAL music composed 
words, $5.00. 200 printed cs 
Reginald Belcher, Chatham, 
30_years church organist. 
ORIGINAL poems, songs wanted for pub- 
lication, radio, Westmore Music Corp., 
Dept. 55-G, Portland, Oregon. 
SONGWRITERS: Send your poem today 
for immediate consideration. Richard 
Brothers, 146 Woods Bldg., Chicago. 


to your 
ies $10.00. 
lew Jersey, 


SONGWRITERS! Outstanding, amazing 
offer. Hibbeler, C-15, 2157 'N. Avers, 
Chicago. 


SONGWRITERS wanted. Work guaran- 
teed. Publication. GreatEastern Song- 
bureau, 39PS11, Thomaston, Maine. 
SONG poems wanted immediately. Ex- 
traordinary offer. Free booklet. Song- 
writers, 1234-J Broadway. New York. 
SONGWRITERS. Agents wanted. Na- 
tional Music-F, 532 Sixteenth, Oak- 
Jand, Calif. 
SONGS, poems. bought. published, free 
information. Metro-Melody Music Pub- 
lishers, 1204 Sutter, San Francisco. 
SONGWRITERS. Send original poems. 
America’s finest service. Variety, Dept. 
G, Salem, Ind. 


POPULAR SCIENCE 


SPORTL 


GOOD: 'S, FISHING 
TACKIE, Satcek Nd 


SUBSCRIBE to the leading archery mag- 

azine. Covers all phases of archery. 
One dollar per year. 10 cents for sample 
copy. American Bowman-Review, Albany, 
Oregon. 


HUNTING, 


Mills, 
ATHLETIC Shoes direct from factory. 
Representatives wanted. Write 
“Smith,” 1305 Wallace St., Philadel- 
phia, Pa. 
ARCHERY: Ideal sport and recreation. 
Complete instruction book, 50c. Cata- 
log, free. Chester Brown, 617 South 
State, Chicago. 
BOW and arrow supplies Catalog lic. 
Roy Hancock, 323 uglas Ave., Ports- 
mouth, Va. 


STAMP AUCTIONS 


AUCTIONS Monthly! The best way to 
ion? fssireble stamps for less. Cata- 
free. Samuel Boyaner, 106 West 

ane New_York, a 


STAMP COLLECTING 


STAMP Outfit Free! Scarce Airmail tri- 
ingle from Mozambique Co.! Genuine 
Nort Borneo (missing from most collec- 
tions)! Also a set of U. S. stamps more 
than 50 years old, a Watermark Detector 
(with instructions how to use it), and fi- 
nally, our famous jungleland Packet from 
such countries as Sarawak, Belgian Co: 
EE Perak, mysterious Sudan, etc., includ- 
ing cannibals, head-hunters, bushwhackers, 
native animals and other jungle thrillers 
—this big outfit with all these fascinating 
stamps is absolutely free to approval ap- 
Plicants sending 3c postage! Giant list 500 
stamp bargains postage! Write today! 


Midwood Stamp Co. Dept. 5R, Midwood 

Station, Brooklyn, N. Y. 

GIANT packet 200 all different from Af- 
rica, South America, Asia, South Sea 

Islands, etc. Includes world’s smallest 

stamp; triangle and diamond-shaped 

stamps; animal stamps. Nicaragua “Will 


irmail; many others. Also pack- 
eC aT different. Unite States (cataloging 
50c); all obsolete, including $4 denomi- 
nation, commemoratives, etc. Total cat- 
alogue price over $5.00! Everything for 
only 5¢ to approval applicants! 
Stamp Company, Dept. 8-N, Camden, 
ork. 


WHITE Space, as used here, makes your 
ad stick out, and costs little more. It 


TIBETAN Stamp free! Genuine Tibet 

stamp free with ‘Complete Country’ 
collection “(White Russia). stamps from 
Armenia, Azerbaijan, Burma, Tannou 
Touva and Ukrainia. Only 5c to ap- 
Proval ap ‘cants. Cactus ‘Approvals, Box 
1870-D, Tucson, “Arizona. 


BELIEVE it or Not! |U. 8. Constitution 
stamps from_ Ecuador. Not one but 
four different from two’ sets. Only five 
cents to approval applicants. Kravat & 
mpany, Department S2, 1925 Quentin 
Road, Brooklyn. N. Y. 


FREE! Any 10 stamps you select from 

our lc and 3c approvals. Just send 
names and addresses of two active stamp 
collectors. Ranger Stamps, Box 1070, 
Houston, Texas. 


100 Different 15c! 
$1.00! 250—S2.00! 100 revenues on 
documents 10c. Excellent mission _mix- 
ture: pound 40c. Vanvoorheis, Hyndman, 
Penna. 
FREE! Beautiful, modernistic, San Fran- 
cisco Exposition—New York fair com- 
memorative sets just arrived from Ecua- 
dor. Approvals. Davidson, 2297-6E., Salt 
Lake City, Utah. 


150 different 


| FREE! Nine desirable airmails. Ap- 
provals. Barker, 714 Market, San 
Francisco. 


PRIZES weekly. To subscribers Kawchief 
Stamp Journal—Weekly. Year 25c. Sam- 

ple 3c. Lawrence, Kansas. 

THREE sets for three cent stamp! 
Reed, Houtzdale, Penna. 

FIFTY assorted foreign stamps fifteen 
cents, ‘'Friday.”" Streator, Illinois. 

FREE! U. S, 1891 cover with general ap- 
provals. Stampcraft, Sanford, Fla. 

FREE 25 Different Jugoslavia with ap- 
provals. Lincoln, 5535 May, Chicago. 


BRAZIL, 50 different 10c with bargain 
approvals. Davis, Silver Lake, Ind 


PENNY Approvals that please. Haywood, 
395 Adams St.. Pomona, Calif. 


PENNY Approvals, that satisfy. Neil 
__Gronberg, Box 5441S., Philadelphia, Pa. 


72 DIFFERENT U. S.. 10c._ Album Serv- 
ice, Route 57-10, Sioux City, 


Towa. 
YASSA pictorial: 


Jack 


N five airmails; 3c. 
Altone, 2068 Daly, Bronx, N.Y. 


SURVEYING INSTRUMENTS 


FREE. _Irish-U. S. Constitutional and 
Will Rogers set to, approval applicants. 
Charles Cleaveland, 806 North Humphrey, 
Oak Park, Illinois. 
50 DIFFERENT. fine U. S. including per- 
foration Gauge, 10c_ with approvals. 
The Stamp Shop, 813 Holland Building, 
St. Louis, Mo. 
PANAMA Honors 25th Anniversary open- 
ing Panama Canal. Five beauties 5c 
with approvals.” Stanley Melzer, 3120 
South Adams Ave., Milwaukee, Wisconsin. 
FREE Trinidads catalogued $1.40, if you 
request approvals and send dime. Colo- 
nial, Box 554 Place d'Armes, Montreal, 
Canada. 
LOOK them, over! 20 different_commem- 
oratives, Also U.S. packet. Everything 
3c with bargain approvals.’ Dolve, Box 
406S, Minneapolis, Minn. 
UNITED States stamps on approval, Se- 
lections correctly numbered, reasonably 
priced. Southern Stamps, Box 70, Miami, 
a. 


REVENUE Packet free. Approvals. Send 
stamp. Music Box, Broad St.. Paw- 

tucket, R. 

EARN cash. earn stamps. Sell my 
provals. Nickel packets. Elliston, 2641 

West 37th, Brooklyn, 5 

250 MIXED U. S. sta 150, varieties. 
58 cents, Jungkind, "Box 806 P- 

Little Rock, Ark. 

FREE! Boat visit packet. Postage 3c. 


will pay you to investigate this, Simply | ygienveTts S120 Shearerbidg., | Baycity, 
drop a postal to Classified Ad. Mer., 11th os 
Floor, 353 Fourth Ave., New York, 'N. Y. | U.S. Commemoratives, 40 different 25¢; 
80 ‘different $1.00. Gaydos, Kenosha, 
Wisconsin. 
BEAUTIFY your collection with this re- | 5 BEAUTIFUL sets and packet 5c_with 
markable ‘assortment of 50 different | approvals. Mailmart, Box 27, Grand 
large sized mint pictorials depicting gor- | Central, New York, N.’ ¥. 
geous scenery, savage animals and fierce oa 7 o = 
Natives, All for S¢ to new approval appli- | FREE! | 20, Different, picterials | to ap 
cants to our clean interesting approval Minneapolis, Minne et 
Acme Stamp Company, Box 101, West! =! - 
mount, Que., Canada. 50 FREE, Iraq, Iran, etc. Postage, 1c. 
CANNIBALAND — British Solomon Is- | Album sc. Bullard, 268D Northampton, 
lands, Genuine Baden, Liberian Bongo, as ~ 
fantastic Manchukuo, "Cayman Islands | FREE! 3 Different Triangles, with ap- 
Beauty, $5.00 U. S., Bizarre Negri Sem- provals. Rosenberg, 3527 Adams, Chi- 
bilan, Turks Caicos! Everything 3c_with | cago. 
approvals. Viking, 1-P Hanson Place, | [999 MIXED U.S. isc. Foreign ap- 
Brooklyn, N.Y. provals. Premiums. Lee, Bridgeport, 
GIFT Edition Stamp Annual free. Sixty edi 
pages with hundreds of illustrations | 49 VARIETIES Italian. commemoratives: 
featuring | Canadians, Newfoundlands, | ~ 25¢. Request approvals. Meitzen, Fay- 
United States, colonials, foreign, supplies. | etteville. Texas. 
Sent free. Gray Stamp Company, Dept. | trrrED States, 25 different, Sc, Ap 
ER) Torgnto; Candia: Drovais. Bluegrass Stamps. 801 Cooper, 
ZOOTE! || Mystitving | asyortment hard | Lexington, KY. 
countries—airmails ant ‘queer’ stamps 5 
<only, 3c with approvals. You'll be de- | HINDENBURG Zeppelin, Spain. Nude 
lighted! Saxon Company, 408-B Jay | .Duchess, Sci. 4 . 
Street, Brooklyn, N.Y. ultes. : z 


SIX dollars for 9c! 300 different stamps 


BOLIVIA. 110 different $1.00; 150 $2.00; 


190 $4.00. Carlos Gerke, Sutre. Bolivia. 


NEW type builder's level. Simple, ac- 
curate, convenient. Complete outfit 
$5.00. Details free. Prout Mfg. Co., Box 
159-P, Elkhart, Ind. 
TATTOOING SUPPLIES 
AMATEUR Tattooing outfits, Free illus- 


trated list. 
Chicago. 


TATTOOING Outfits, supplies, illustrated 
list_free. Percy Waters, Anniston, Ala, 


TAXIDERMY 


GLASS eyes, Taxidermists’, Furriers’ 
supplies. Big catalog Free. Elwood Com- 


pany, 228 Smith Bldg.. Omaha, Nebr. 
TRAPPERS 


TRAP fox or coyote: Bunch system gets 
the slyest furbearer. Results or no pay. 
Q. Bunch, Welch, Minn., Box_T. 


TYPEWRITERS, OFFICE DEVICES 
TYPEWRITERS, adder, mimeograph, mul- 


Tatuco, 651 South State, 


WANTED—MISCELLANEOUS, 


CASH for used Scientific instruments, 
microscopes, cameras, shotguns, _ etc. 
Write details. Elman's, 2300-PS Van- 
Buren, Chicago. 
USED Delta saws, 
Write eavard Smith, 
Brooklyn, N. 


drill presses, ete. 
102 Monroe St., 


LDING 


75-200 AMPERE Arc welders from Dodge 
generators. Complete plans 35c. 100 
other generator changes. LeJay Manufac- 
turing, 323 LeJay Building, Minneapolis, 
Minn. 
DEMONSTRATORS, electric arc welders. 
Money saving prices. Used by the gov- 
ernment. Trial and terms guaranteed. 
Hobart Welders, Box P-1193, Troy, Ohio. 


REBUILT a.c. d.c. Arc welders, all sizes; 


engine governors, idlers. Terms. Low 
prices. Guaranteed. Service Co., 3732 
Cedar Ave., Cleveland, Ohio. 


SOLDERING torch works directly from 
city gas. $5.95 Postpaid. No _ extras. 
Choate Manufacturing Co., 3464 Principio 
Ave., Cincinnati, Ohio. 
HOW to solder aluminum. 
cents for printed information. 
cal Topies, Inc., Dept. B, 
Springfield,’ Mass. 
ACETYLENE, Welding generators, latest 
type. $25.00. Johnson Generator Co., 
Brookfield, Missouri ~ 
BUILD your own arc-welder. Circulars 
Welders Club, WB-3432 M-Mart, 


Send ten 
Techni- 
Box 718, 


Woo 


(Cat. price $6.00) only 9c_with approv- LOWEST prices lumber, veneers, panels. 
als. Tatham Stamp Co., Springfield-50, | APPROVALS for beginner: Fader, Free price list. Woodworkers Supplies, 
Mass. Tie. i2ith Street, New ‘Yori’ City. Box_133, Neenah, Wisconsin, 


to cast Christmas Goods, 
ashtrays, etc. 
garage and no experience necessary. 


1696 Boston Road 
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WANTED MEN 


5 and 10c novelties, 
Can be done in any spare room, basement or 
A rare opportunity to 
devote spare or full time to profitable work. Write Dept. 4. 


METAL CAST PRODUCTS CO., 


toy autos, 


New York, N. ¥. 


Please mention Poputar ScrENcE Montuty when writing to advertisers. 


fic Inspection work. 

years" experience in giving this training. Write 

eee BUSINESS TRAINING INSTITUTE 
iv. 


BE A PASSENGER TRAFFIC INSPECTOR 


Men—19 to 50—complete our simple, home-study 
course in a few months’ spare time and we will place 
you at up to $135 per month, plus expenses, to start, 
or refund tuition. You'!l like Railway and Bus Traf- 


ree Booklet describes our 2t 


uffalo, N. Y. 
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Misi. 2.7 
Experts of a nationally known laboratory observing the completely automatic c finding and 
printing of pipe-smoke temperatures on Micromax, the scientific heat-recording device 


mono, SMOKES COOLER 
BY 86 DEGREES 


than the average of the 30 other of the 
largest-selling brands tested coolest of all! 


CIENTISTS who smoke a pipe feel as Just imagine what a difference of 86° can 
millions of men do about tobacco. They makein your smoking—in mildness, fragrance, 
don’t want hot-burning, “bitey” smokes, low grand taste .. . in MOUTH COMFORT! 
in flavor. Soaleadingindependent laboratory P.A.’s secret of cool smoking joy is in its 
made impartial smoking-heat tests on 31 of choice, rich tobaccos ... its famous “crimp 
the largest-selling brands. Completely auto- cut” and “no-bite” process. Full-bodied 
matic heat-recording equipment printed the smoking, yet SO MILD, because free from 
results: PRINCE ALBERT SMOKED 86 | the effects on your mouth of excess heat. Put 
DEGREES COOLER than the average ofthe your pipe in the cool, mellow joy-circle of 
others tested—coolest of all! the world’s largest-selling tobacco ... today! 
Copyright, 1939, R. J. Reynolds Tobacco Co,. Winston-Salem, N. C. 


50 pipefuls of 
CRIMP CUT. ENJOY 


ALL THE PLEASURE fragrant tobacco in 
OF RIPE, FULL-BODIED, every handy tin of 
melo eaco!) —_- Prince Albert 


O/T TtZ, cer NATIONAL JOY SMOKE 


Please mention Poputar Science MONTHLY when writing to advertisers. POPULAR SCIENCE 


<— 86 DEGREES 


OL’ JUDGE ROBBINS 
saAYS 


e 


TRY RA‘S 
COOL-SMOKING 


RUNCHING snow and ice beneath 
ten-foot pneumatic tires, throbbing 
with the combined 400 horsepower 
of its mighty Diesel engines, a fif- 

ty-five-foot juggernaut with a swift airplane 
poised on its broad back soon will roll into 
polar lands of mystery. As fantastic a land 
craft as the strangest creations of fiction, 
this “snow cruiser” heads an array of sci- 
entific innovations that will serve the forth- 
coming U. S. Government expedition to 
Antarctica and the South Pole. 

Scheduled to start early in October, the 
expedition marks the first official step to 


By ALDEN P. 
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take possession, by actual occupation, of 
the vast sectors of the polar continent 
claimed for this country by Lincoln Ells- 
worth and Rear Admiral Richard E. Byrd. 
Its explorations may also strengthen long- 
pending U. S. claims to other areas first 
sighted by pioneer American explorers in 
the Antarctic. 

Spurred by the increasing number of 
claimants to slices of the antarctic “pie,” 
which now include Argentina, France, Ger- 
many, Great Britain, and Norway, Congress 
voted initial funds of $340,000 for the proj- 
ect last June. The result is a newly created 


ARMAGNAC a 


This is a model of the huge 
“snow cruiser” in which a 
party of American explorers 
plans to cross the South Pole 


SPARE TIRE 


| 


Details of the queer 
land craft. Its pro- 
posed route is shown 
by arrows on the map 


‘SOUTH 
AMERICA 


JAMES W. ELLSWORTH LAND 
EXPLORED BY 
EINCOLN ELLSWORTH, 1995 


MARIE BYRD Laws | PALMER a ANTARCTICA DIS COVERED HERE’ 


By Cay’ NATHAN EL PALMER 
EXPLORED BY REAR ADMIRA\ } s SF StowINaTON, CONN, ON 
Eo. ge SEALING CRUISE WITH SLOOP 
HERO. HE SIOHTEO MAINLAND 


NOV. 18,1620 


WEW “LITTLE AMERICA” 4 

ZEALAND. BASE ————- inf * 
dest. 
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enna 


ANTARCTIC CIRCLE 


Ta ARROWS SHOW PROPOSED 
ROUTE OF SNOW CRUISER 


JAUSTRALIA EXPLOREO BY LIEUT, 
CHARLES WILKES, U.S.N 
i840 


“EXPLORED By 
LINCOLN ELLSWORTH 
1939 


i 
BASE FOR SNOW CRUISER 


AFRICA 
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RADIO & 


Gate DIRECTION _, ~ 
LIVING QUARTERS | aND PHOTO oes i CONTROL 


AND LABORATORY DARKROOM 


ENGINE ROOM 


TWO DIESEL-ELECTRIC 
POWER PLANTS OF 
200 H.P. APIECE 

ee 


How Shour Cruiser" Crosses 
\5-Tt. Crevasse 


ALLWHEELS 
DRIVING 


Government bureau, the U. S. Antarctic Service, 
with Admiral Byrd as its head. Leading a party of 
160 men, he will establish three semipermanent 
bases in antarctic wastes now inhabited only by 
penguins and seals. Each year new “colonists” 
will be sent to relieve their predecessors, on the 
principle that continued occupancy affords the best 
claim to new land. Formal annexation of Ameri- 
can zones in Antarctica may come at a later date— 


i FRONT END 
_o. © i ae 
perhaps after an international commission has set- eee 

tled conflicting claims, and fixed boundary lines, by FRONT WHEELS 


joint agreement or arbitration. .The territory to REAR END DRIVING 
which our claims are undisputed, alone, would add Seer / 
an area vaster than Alaska to U. S. domains. 

Why do we want this frigid land? Not only to 
protect our whaling interests, and to establish 
weather observatories that would prove an inval- 
uable aid to long-range forecasting. Coal resources 
second only to those of the United States, together ALL WHEELS 
with oil, copper, nickel, and tin, await those who DRIVING? s 
develop Antarctica. Air bases, both commercial 
and naval, may be established one of these days on 
the polar continent. Oniy about 575 nautical miles, 
a few hours’ flight for either a clipper plane or a 
bomber, separate the tip of South America from 
Palmer Land in the Antarctic. That lends point to 
our objective of extending the Monroe Doctrine, 
and forestalling the encroachment of foreign pow- 
ers in the Western Hemisphere, clear to the pole. 

Lessons learned by past expeditions will aid the 
present one. One hazard formerly faced by polar 
pilots, returning to their bases, was sudden snow or 
fog that cut visibility almost to zero. This time 
they will follow the beam of a miniature radio 
transmitter back to the base camp, like a commer- 
cial airliner making port. 

Sledge dogs drugged with opiates, each in its AS FANTASTIC AS A PRODUCT 
aluminum crate, will be flown to points far inland. OF JULES VERNE'S BRAIN 
Noise and strangeness of airplane flight drove the 
high-strung animals insane with fear, when a the ice will hold no terrors for this polar 
previous expedition tried transporting them by air. juggernaut. Special steering arrange- 
Humane use of “knock-out drops” will now permit ments make many maneuvers possible 


REAR WHEELS 
DRIVING 


As illustrated above, wide crevasses in 
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Rear Admiral Richard E. Byrd, who was appointed 
to head the newly created U.S. Antarctic Service 


the time-saving transportation expedient. 

Six Army tanks—without guns—will ac- 
company the new expedition. Tractors for 
hauling sledge loads of food and supplies 
were introduced in the Antarctic 
by the Byrd expedition of 1933- 
385. Tanks, with their longer and 
wider treads, are expected to 
prove better yet. 

But. the giant 45,000-pound, 
$150,000 “snow cruiser’ will be 
something absolutely unprece- 
dented in polar exploration. As de- 
scribed by the modern Jules Verne 
who designed it—Dr. Thomas C. 
Poulter, senior scientist and sec- 
ond in command of Byrd’s last 
expedition—it will carry four men, 
a year’s supply of food, and fuel 
for 5,000 miles. The property of 
the Research Foundation of Ar- 
mour Institute of Technology, who 
lent it to the Government, it car- 
ries an airplane and can penetrate 
within easy flying distance of any 
point on the Antarctic Continent. 
At each trip, its plane will cut a 
swath 500 or 600 miles wide 
through unexplored regions. 

As tentatively planned, the 
route of the snow cruiser will 
take it at least twice to the South 
Pole, during a crisscross tour of 
Antarctica. On level stretches it 
will “cruise” at ten or twelve 
miles an hour, keeping one of its 
two Diesels in reserve. It will 
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have a top speed of twenty-five miles an 
hour. Capable of climbing a thirty-five-per- 
cent grade, it will have no trouble travel- 
ing to the great central plateau of Ant- 
arctica, 11,000 feet above the sea. 

A single pilot drives the snow cruiser. 
From his control room he can apply Diesel- 
electric power, through individual electric 
motors, to any combination of one to four 
wheels. Hydraulic steering controls will 
turn front and rear wheels in opposite di- 
rections, giving a turning radius of only 
thirty feet. To sidestep an obstacle, front 
and rear wheels may also be turned the 
same way. 

One of the greatest problems of antarctic 
explorers—gaping crevasses in the snow 
and ice, which have held up parties for days 
while they sought a safe passage—is solved 
by the snow cruiser. Through another in- 
genious adjustment of its wheels, it may be 
driven straight over fissures as wide as fif- 
teen feet. On reaching such a gap, the 
cruiser stops and retracts its front wheels, 
lowering its forward end upon sledlike run- 
ners. The back wheels then propel the 
cruiser halfway across the gap. Here the 
process is reversed, the front wheels being 
lowered and the rear ones retracted. Finally 
the rear wheels are lowered and the cruiser 
proceeds. 


One of the four ten-foot, 700-pound tires made for the "snow 
cruiser." Its special rubber will stay pliable in extreme cold 
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NOVEL INVENTIONS AID 


THIS PLANE RETRACTS 
ITS LANDING GEAR 


The single wheel on the model at 
the right springs back into the 
fuselage as soon as the midget 
plane clears the ground. Below, 
the tiny craft is seen starting 
its duration run at the Wake- 
field Trophy Meet in New Jersey 


was dramatized a few weeks ago when 

contestants representing seven coun- 
tries, England, France, Belgium, Canada, 
South Africa, the United States, and New 
Zealand, battled for the coveted Wakefield 
Trophy at Bendix Airport in New Jersey. 
Won by Richard Korda, of Cleveland, Ohio, 
the international classic brought out a host 
of ingenious innovations. 

Korda’s featherweight monoplane, for ex- 
ample, was pulled through the air by a 
novel single-bladed, counterbalanced pro- 
peller which folded back to decrease resis- 
tance when the rubber-band motor was 
completely unwound. This feature length- 
ened the glide at the end of the flight, pil- 
ing up precious seconds in the race for 


P's arm in miniature-airplane design 
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At left is the single- 
Dlades counter bal: 

( anced propeller that 
Hue dragged the winner to 
victory. Prop at 
right folds back 


LEAD \.. 
COUNTERWEIGHT. when motor quits 
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maximum duration. Powered 
only by rubber bands, Korda’s 
little ship soared above the 
field for forty-three minutes 
and eleven seconds, setting a 
new world’s mark for dura- 
tion. 

Another American entry 
carried an automatic retract- 
able landing gear. As soon as 
this streamline racer lifted 
from the runway, its single- 
wheel landing gear snapped 
back into a compartment in 
the lower side of the fuselage: 

Other novel methods were 
used to solve the problem of 


A British contestant has 
his entry "on ice" until 
the start of the trials, 
to get more power from 
the rubber-band motor 


SRE ao 


"Free-wheeling" ona 
French entry. When 
tension lessens in 
the rubber bands, a 
hub pin frees the 
prop from the motor 


Model pilots judge 
the direction of the 
wind by tossing a 
handful of dry grass 
into the air. Models 
take off into wind, 
just like big planes 
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cutting down air resist- 
ance, especially on the 
terminal glide. One two- 
bladed propeller ‘‘broke 
in two,” the blades fold- 
ing back along the nose 
of the fuselage, as soon 
as the power gave out. 
A French monoplane 
had a “free-wheeling” 
mechanism on its pro- 
peller. 

Knowing that rubber 
relaxes when cool and 
contracts when warm, 
one English competitor 
kept his entry in ice 
bags until the last 
minute. As the rubber 
motor warmed during 
the flight, it contracted, 
thus giving added pow- 
er to the plane. 


All the way from South Africa 
came this trim little racer. En- 
tries also came from France, 
England, Belgium, New Zealand, 
and Canada, as well as the U.S. 


The Canadian model at the 
left is remarkable in that 
its wing is set above the 
fuselage. Builders are al- 
ways trying out new ideas 


AN AIR MEET 
IN MINIATURE 


“Flyers preparing 
the tiny ships for 
the contest. Except — 
England and Cana- 
da, foreign countries . 
were represented by 
American "proxies," 
who flew the planes 
shipped from abroad 


NOVEMBER, 1939 69 


Skyscraper Airport 


HAT the metropolitan skyport of 

tomorrow may look like, as con- 

ceived by Nicholas DeSantis, New 
York commercial artist, is shown in the il- 
lustration below. His remarkable proposal, 
embodied in a model that he has completed 
after five years’ study of the project, calls 
for a 200-story building capped by an air- 
Plane field eight city blocks long and three 
blocks wide. A lower level of his ‘“‘aerotrop- 
olis,” as he has named it, offers a port for 


BEACON 


Drawing by 
B G. SEIELSTAD 
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lighter-than-air craft. Hangars for planes 
and airships occupy the top fifty floors. 
Commuters living 100 miles or more from 
the city would fly to work in their private 
planes. Landing on the roof, they would 
descend by elevators and moving platforms 
to an indoor parking space for 250,000 pri- 


FIELD-CONTROL 
TERMINAL TOWER 
AND STORAGE 
ACCOMMODATIONS 
FOR TRANSPORT 


for City of Tomorrow 


vate cars and taxis, whence they would be in one building, the “aerotropolis’” would 
whisked without delay to their destination. save time now lost in journeying to and 
Similar facilities would serve passengers from airports far from the heart of a city. 
arriving by transport planes and airship Other parts of the building provide space 
lines. By centralizing airand land terminals _ for offices and light industrial plants, thea- 
ters, two enormous arenas for football and 
baseball games, restaurants, and cafes. 


COMPARATIVE 
SIZE OF 
EMPIRE STATE 
BUILDING 


Pe ” ad wiih , IN NEW YORK 


PARKING 
SPACE 
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At the left, Major Lenox R. Lohr is demon- 
strating his trick crystal ball. It glows 
with weird colors under "psychic" influ- 
ence. Below are two model boats he built. 
The larger craft is powered by a two-cyl- 
inder engine supplied with superheated 
steam by a boiler heated by a blowtorch 
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"IF I only had the time, I’d take up a 
hobby!” Next time some one pulls this 
old line on you, tell him about Major 

Lenox R. Lohr. As president of the Na- 

tional Broadcasting Company, Major Lohr 

is one of the busiest executives in the coun- 
try, supervising the operation of two nation- 
wide radio networks with 180 stations. Yet 
he finds time for eighteen or twenty spare- 
time interests, which will give him a claim 
to the title of the world’s champion hobbyist! 

These hobbies are as amazing in scope as 
in number. They range from collecting 
stamps to repairing old guns; from ship- 
building to amateur magic and psychic in- 
vestigation! The basement of his magnifi- 
cent home at Tarrytown, N.Y., houses 
elaborate woodworking and machine shops, 
besides an electrical laboratory. In upstairs 
rooms are collections of 
guns and_ butterflies, 
ancient playing cards 
and mint patterns of 

U.S. coins. In outbuild- 

ings, and in the woods 

surrounding his estate, 
this indefatigable hob- 
byist raises ducks and 
chickens, pheasants and 
wild turkeys. The latest 

addition to his zoo is a 

pair of black bear cubs 

from the Maine woods. 

More than mere 
sources of amusement 
and relaxation, Lenox 


Not content with running 
two nation-wide broad- 
casting networks <by-day) 
Lohr spends many evening 
hours in the electrical 
laboratory in his home. 
He is seen making a test 
of a piece of apparatus 
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Lohr gets fun and relax- 
ation from his skill in 
magic. He has to master 
every new trick he sees 


Lohr’s hobbies are part of his creed of work- 
ing and living. Original ideas, he holds, sel- 
dom occur while a man is working in his 
office. At a desk, a man considers known 
facts, analyzes them, weighs them, and 
draws logical conclusions. Creative, “‘in- 


By KENNETH M. SWEZEY 
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This electrically propelled boat was 
built by the hobbyist for use on the 
lake of his estate. At right, he is 
looking through the glass-bottomed 
well in the craft that gives a view 
of fish and underwater plant life 


One of Lohr's most unusual hob- 
bies is collecting coin patterns—the 
“proofs of proposed designs for 
U.S. coins struck off for approval, 
His oldest specimen dates from 1792 
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spired,” ideas, however, spring up un- 
der entirely different conditions. Such 
ideas pop out when the mind is active, 
but “loosened up,” in some unrelated 
and not too difficult work. The ideal 
form of this work is a hobby. 

“All my original ideas in business or 
engineering,” Lohr states unequivocal- 
ly, “have come to me while working at 
a hobby.” 

A varied and outstanding career has 
been the outcome of this ability to cre- 
ate ideas through hobbies. Graduated 
from Cornell in 1916 as a mechanical 
engineer, Major Lohr has since been 
soldier, military engineer, topographer, 
cipher expert, teacher, and magazine 
editor. In 1928, Rufus C. Dawes per- 
suaded him to take over the enormous 
job of organizing and running the pro- 
posed Century of Progress Exposition 
at Chicago. Despite the fact that it 
opened right in the trough of the de- 


POPULAR SCIENCE 


pression, in 1933, the Chicago 
fair went ahead under Lohr’s 
guidance to become one of the 
most successful world exposi- 
tions in history. 

Perhaps the most unusual of 
his hobbies is his collection of 
coin patterns. These are “proofs” 
of designs for United States 
coins which have been struck off 
by the mint for submission to 
judging committees for final ap- 
proval. They bear the inscrip- 
tions of real coins, are made of 
real coin materials, but are still 
not legal coins. Patterns in 
Lohr’s collection date back to 
1792—a year before the actual 
opening of the United States 
Mint—and extend until about 
twenty-five years ago, when the 
practice of striking these pat- 
terns was discontinued. 

Study at Claire College, Cam- 
bridge University, England, 
toward the close of the World 
War, led to another unusual 
hobby. “Spirit” writing, table rapping, ‘“ma- 
terialization” of persons and things from 
the spirit realm, were at the time being 
endorsed by Oliver Lodge, Conan Doyle, 
and others, and were being widely accepted 
as fact by the masses. To Lohr and his 
classmates, these phenomena were mani- 
festly fraud. So the entire group began con- 
cocting illusions of stage magic that 
could duplicate all the psychic ex- 
hibitions of the mediums. This in- 
quiry led to Lohr’s interest in the 
whole subject of magic. 

A reminder of this investigation is 
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t Roising chickens, ducks, turke 
: + diversion. Here he is seen wit 
ney. Latest addition to his "zoo" 


ata pheasants is another 
‘a (pet rooster, Henneypen- 
is a pair of bear cubs 


a crystal-ball demonstration which Major 
Lohr still occasionally gives to friends. The 
seance begins in total darkness. Soon the 


crystal ball begins to glow with pale, col- 
ored light, which weirdly illuminates Lohr's 
face, as he gazes intently into it. The light 
constantly fluctuates, and changes color. 
Solemnly, the crystal gazer forecasts the 


iiethres of the. pro- 
jectors. with which. he 
exhibits his films in a 
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Stamps are one of his oldest hobbies. He 
insists on absolutely perfect specimens. 
At bottom of page he is seen with his col- 
lection of playing cards of all varieties 


future to his amazed audience. 

The whole show is, of course, 
sheer trickery, and is given merely 
to prove how easily credulous peo- 
ple may be fooled. The ball is 
mounted on a black wooden box, 
containing small dry cells connect- 
ed to three tiny lamp bulbs of dif- 
ferent colors, which throw light on 
the ball through a hole in the box. 


By manipulating concealed rheostats, the 
color and brightness of the ball may be con- 
stantly changed. The illumination from the 
ball is enough to enable the gazer to scan 


Lohr started collecting 
butterflies many years 
ago as a means of get- 
ting outdoor exercise. 
Today he has a large, 
scientifically arranged 
collection of which any 
amateur could be proud 


already-prepared readings, stacked behind 
the base. 

Boats, little and big, form one of the ear- 
liest and most deep-rooted of Lohr's hobbies. 
These give him a chance to exercise both 
his designing ability and his manual skill. 

For the private lake in front of his home, 
he built a noncapsizable, electrically driven 
boat with a glass panel in the bottom, 
through which his children and visitors can 
see the fish and plant life in the water. His 
biggest boat was a thirty-five-foot cruiser, 
which he bought partly framed and finished 
himself. 

One of the most up-to-date hobbies of this 
superhobbyist is the taking and projecting 
of moving pictures. Realizing the pleasure 
that might be derived from taking amateur 
movies, he first imported a thirty-five-milli- 
meter camera from Europe, nearly twenty 
years ago. Today he has six cameras and 
four projectors, besides a regular miniature 
movie theater in his basement. He takes pic- 
tures in color and with sound, and when he 
goes “on location” he carries 200 pounds of 
equipment. Recently he filmed a home-talent 
version of “Robin Hood,” writing the con- 
tinuity himself, arranging the scenes, and 
using his family and friends for the cast! 
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Low-Cost X-Ray 


This portable X- 
ray machine can 
make a picture 
of a subject's 
chest intiwenty 
seconds, and at 
a very low cost 


Developed X- 
ray phot o- 
graphs are 
studied and in- 
terpreted by an 
expert radiolo- 
gist, as below 


-RAY photographs of 
the chest, clear enough 
to indicate the faintest 
trace of heart disease 

or tuberculosis, can now be 
taken at greatly reduced cost, 
by means of a new machine 
that substitutes rolls of sensi- 
tized paper for expensive X-ray film. With 
this new device, examinations of more than 
500,000 school children, college athletes, po- 
licemen, firemen, and factory and office 
workers, have already been made, and doc- 
tors have the first mass statistics on the 
prevalence and course of these diseases. 

Instead of being strapped to a table, the 
person to be X-rayed merely steps into a 
booth. A magazine containing a roll of 
paper long enough for 150 pictures is quick- 
ly lined up with his chest, and a lead sten- 
cil, bearing his name and other identifica- 
tion, is fastened in the corner. The voltage 
across the X-ray tube is set according to the 
chest thickness, the tube flashed for a tenth 
of a second, and the job is finished. 


Identificatio 


cil. At the ri 
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picture is made pos- 
itive by a lead sten- 


sample photograph 


s Made on Paper 


n of a 


ight is a 


The sensitized paper rolls are loaded and 
unloaded through a cloth “darkroom” at- 
tached to the machine. Whole rolls are de- 
veloped as units, and individual pictures are 
not cut apart until they have all been inter- 
preted in a “reading machine.” In this ma- 
chine, each picture is studied by a radiol- 
ogist, who writes his interpretation directly 
on the paper. The pictures are finally cut 
apart and mailed to the physician desig- 
nated by the person X-rayed. 
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Wolter Bura tries out his 
man-throwing catapult. At 
right, he is ready for the 
trigger to be pulled; in 
circle, the sled hits the 
top of the incline. Above, 
Bura flying through space 
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FLYING through the air 
with the greatest of ease is 
no trick at all to Walter 
Bura, of West Orange, N. J., 
who designed the man-throw- 
ing catapult shown installed 
on the boardwalk of Lake 
Mohawk, Sparta, N. J. Mod- 
eled after ancient Roman 
military types, Bura’s cata- 
pult has an open steel frame- 
work, arranged with a steep 
take-off ramp on one side. 
Airplane shock cords fas- 
tened at the base run up over 
pulleys and are stretched 
taut to a sled at the bottom 
of the take-off ramp. Plac- 
ing a loose board under him, 
Bura lies flat on the sled and 
is hurtled up the incline and 
out over the water when a 
trigger mechanism is re- 
leased. The board protects 
his body from chafing as he 
flies off the sled when the lat- 
ter comes to a sudden stop at 
the top of the incline. 


Seven-in-One Golf-Club Kit 


ONE shaft and seven detachable club heads 
housed in a lightweight canvas kit replace a whole 
golf bag full of heavy clubs, in a novel plan devised 
by a group of Chicago, IIl., golfers. In addition to 
the various screw-on club heads, carried conven- 
iently in specially designed pockets, the canvas kit 
provides a compartment for golf balls and one for 
wooden tees. Five iron and two wood heads are 
included in the kit, which is said to be considerably 
lighter than a conventional bag of clubs. 


er, 


POLICING the air waves 
is the queer job of the 
“radio G-men,” inspec- 
tors of the Federal Com- 
munications Commission. 
At monitoring stations 
located in seven cities, 
they listen in continually 
to see that amateur and 
commercial stations stick 
to the frequencies as- 
signed to them, track 
down unlicensed “boot- 
leg’’ stations, record 
questionable broadcast 
programs, and check 
commercial programs to 
see that technicians are 
keeping their signals 
“sweet.” At the right, an 
inspector is operating a 
recording machine in the 
monitoring station at 
San Pedro, Calif. 
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Tool Cleans 
Paint Brush 
by Whirling 


PAINT brushes are 
cleaned quickly by 
means of a new elec- 
tric whirling device. A 
brush is first dipped 
in a cleaning solvent, 
and then attached by 
its handle to the whirl- 

as shown at the ~ 
left. When the motor v 
is switched on, the 
brush whirls at high 
speed, paint being au- 
tomatically removed 
by means of centrif- 
ugal force. matter of screwing a different head on the shaft 


How Radio G-Men Police the Air Waves 


Changing clubs with a new golf kit is simply a 


An inspector of the Federal Communications Commission operating a re- 
cording machine at a monitoring station to "can" a questionable program 
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Barrel Exerciser Rolls Away Fat 


Excess fat on any part of the body can be removed eas- 
ily with a novel electric massaging barrel, according to the 
manufacturer. Supported by a metal frame, the barrel, 
fitted with closely-spaced wooden rollers free to turn, is 

5 rotated by a small electric motor that operates on 110 volts 
A.C. or D.C. Users may sit on the device, lean back against 
it, straddle it, or lean forward over it, depend- 
ing on the part of the body to be massaged. 
Three separate actions are claimed for it: a 
massage action to stimulate the skin and rub 
away dead surface tissue, a rolling action to 
break down fat tissue, and a vibratory action 
to tone up the system generally. 


In use, an electric 
motor turns the roll- 
er-equipped barrel 


Massaging legs to 
reduce fat with 
the new exerciser 


Tin-Can Model Plane Is Built to Scale 


DISCARDED.coffee cans pro- 
vided the raw material for 
a novel model airplane con- 
structed by John Magarine, 
Brooklyn, N.Y., model-plane 
enthusiast. Built to scale, 
the ship patterned after a 
Korben ‘Super Ace” has a 
complete set of controls and 
lights, rubber tires on its 
landing wheels, and even an 
engine radiator that is cooled 
by water. Fuel tanks are 
installed in the wings, which 
have a span of four feet. 
The model craft is three feet 
in length and ten inches 
high. Coffee tins cut into 
strips, rolled into tubes, and 
welded at the seams form 
the fuselage framework of 
the sturdy but graceful ship, 
while sheets of the tin were : A 
used to cover the fuselage ise ei, S ] 
and wings. Coffee cans provided the materials for this remarkable model plane 
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Air Sweeps Dust off Home Plate 


BASEBALL umpires can throw 
away their whisk brooms if an 
automatic home-plate duster re- 
cently invented is generally 
adopted. When the device is 
placed in operation, a valve built 
into the plate rises and a blast 
of compressed air sweeps it 
clean of dust and dirt, as shown 
in the photograph below. 


Fan lonizes Air 
To Counteract 
Danger of Static 


Static electricity, the 
cause of many explosions in 
rooms where inflammable 
or explosive vapors are 
present, is counteracted by 
the novel ionizing electric 
fan pictured in the photo- 
graph above. Ionized air, 
either positive or negative, 
is created in front of the fan 
blades, which spread it 
throughout a room to coun- 
teract dangerous concentra- 
tions of static. A valve rises from the plate and emits air to blow away the dust 


Novel Parachute 
Opens Quickly 


Leaps from airplanes fly- 
ing as low as seventy-five 
feet above the ground are 
said to be made safe by a 
new parachute invented by 
O. A. Baker, of El Monte, 
Calif. The secret of the new 
safety parachute, which is 
so designed that it will open 
immediately after the rip 
cord is yanked, is said to be 
a “pressure dome,” a small 
‘chute within the larger one, 
which, the inventor claims, 
permits active air circula- 
tion and insures instant 
opening of the fabric. It is 

. being demonstrated in the 
O. A. Baker demonstrating his safety ‘chute. Note the “pressure dome" illustration at the left. 
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Round Table Puzzles Billiard Circles 


WILLIE Hoppe, bDil- 
liard champion, 
thought he was going 
to be made the butt of 
some practical joke 
when he accepted an 
invitation from Fred 
Waring, orchestra 
leader, to play a game 
on the latter's “round” 
billiard table. Believ- 
ing that a round bil- 
iard table was in the 
same class as a ver- 
tical football field or 
an underground base- 
ball diamond, Hoppe 
brought along a batch 
of square billiard balls 
as his contribution to 
the merriment. How- 
ever, the odd billiard 
table proved to be ac- 
tually round, as the 
picture at left shows. 


Rubber Battery Servicer 
Can‘t Mar Car's Finish 


ESPECIALLY handy for servicing storage 
batteries located under the hoods of cars, 
a kit recently marketed holds a gallon of 
distilled water and provides compartments 
for the various battery tools. Made entirely 
of rubber, the unit will not scratch a car’s 
finish nor break if the water in it freezes. 
In addition, it is not harmed by acid. 


Se tt 
po, P| 


Cattle Get Headlights — 
Horns Standard Equipment 


AFTER several of his livestock had wan- 
dered onto dark country roads at night, and 
been killed by passing automobiles and 
trucks, an English farmer solved the prob- 
lem by providing head and tail lights for 
his cattle. Tiny lamps powered by small 
dry cells are affixed to the horns and tails 
of the animals, making them visible to mo- 
torists coming from either direction along 
the roads that border the farm. In the photo- 
graph above, one of the tiny headlamp-and- 

‘ "battery units is shown strapped to the horn 
This kit can be rested safely right on a car fender of a steer. 
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Football Coach 
Directs Squads 
by Loudspeaker 


TO MAKE his voice heard 
in every part of a broad 
- practice football field, 
coach Tad Wieman, of 
Princeton University in 
Princeton, N. J., has 
adopted a mobile field 
loudspeaker system, which 
he is shown using in the 
photograph at the right. 
Wheeled out onto the side- 
lines, and placed in an ad- 
vantageous position, the 
battery-operated public- 
address unit makes it pos- 
sible for the coach to di- 
rect the practice of sever- 
al squads working in dif- 
ferent parts of the grid- 
iron without having to 
walk back and forth. Coach Tad Wieman instructing players through his loudspeaker unit 


Hobbyist Fashions Cigar-Butt Army 


MAKING comic toy soldiers from ciga- non made from a cigarette holder, a com- 
rettes, cigar butts, and other smokers’ ma- manding officer in the shape of a cigar butt 
terials is the odd spare-time occupation of with paper-match medals and decorations, 
the hobbyist pictured at work in the photo- anda handsome steed fashioned from a pipe 
graph below. Products of his unusual craft and outfitted with four cigar-butt legs. 
include buck privates made from paint- 
ed cigarettes, with paper-match arms 
and burnt-match facial features, a can- 


They're in the Army now: 
cigarettes, pipes, cigar 
butts, and other smokers’ 
articles made into comic 
military figures by the 
hobbyist seen at the left 
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High-pressure "bomb" 


5 
“rc: High-Pressure Tests 


set for an experiment 


the square inch—the greatest one-direc- 

tionalstress ever controlled and measured 
in laboratory research—are being applied to 
rocks and crystals at Harvard University, in 
experiments which are yielding clews to the 
mechanism of earthquakes, mountain forma- 
tion, and other geological phenomena deep 
underground. 

Conducted by David T. Griggs, these ex- 
periments make use of the high-pressure 
apparatus developed by Prof. P. W. Bridg- 
man. Pressure conditions in any part of the 
earth's outer crust—a granitic layer extend- 
ing down thirty to fifty miles—are faithfully 
reproduced. In some of the tests, tempera- 
tures as high as 900 degrees F. are combined 
with the pressure. Under high pressures the 
strength of rock changes, and in many cases 


Dire sare up to 2,000,000 pounds to 


From his post at the electrical control tables, a research worker applies tremendous pressure to a sample of rock 


hard rock flows without breaking, like metal. 

Because the apparatus is used right up to 
the limit of strength of the special alloy- 
steel piston which applies the pressure, the 
experimenter works behind a shield of thick 
boiler plate, observing his instruments by 
means of a small telescope aimed through 
a hole in the plate. Occasionally a piston 
bursts, with the force of an explosion. 

A specimen of rock to be tested is placed 
in a thick steel cylinder, or “bomb.” Under 
pressure applied merely between the ends, 
the rock might fracture and crumble easily. 
A hydraulic confining pressure, simulating 
the pressure on all sides of a rock deep in 
the earth, is therefore applied in addition 
to the differential pressure. It is produced 
by forcing liquids—or for very high pres- 
sures, lead—into the cylinder. 

A clew to the causes of rock deformation 
that may have resulted in 
the creation of mountains, 
may be found in the dis- 
covery that high confining 
pressure makes limestone 
far more plastic, and com- 
pletely changes its charac- 
teristics of flow. Under a 
confining pressure of 150,000 
pounds to the square inch— 
equivalent to a depth of 
twenty-two miles under- 
ground—a limestone cylin- 


Marble cylinder before (left) 
and after receiving pressure 
equal to that far underground 


Observations are made, as at 
right, through a hole in the 
boiler plate that shields the 
operator from bursting “bombs” 


Creep testers, in which specimens of rock are sub- 
jected to smaller stresses applied over long peri- 
ods of time, in some cases even for several years 


der was compressed thirty-five percent in 
length without shattering. At this pressure, 
limestone, which is a very compact, strong 
rock, actually flowed a little more than 


marble, a 
rock. 

Clews to the nature of deep-focus earth- 
quakes have been found in studies of rock 
fracture under these high confining pres- 
sures. Two of the findings are contrary to 
past geological beliefs. Although many 
rocks are capable of being squeezed to a re- 
markable degree without breaking, there is 
a definite limit to this deformation. When 
this limit has been reached, fracture may 
occur suddenly. Furthermore, a sudden 
stress is not necessary to break the rock, 
when the confining pressure is high; a strong 
and steady pressure will cause a fracture, 
if applied long enough. 

On the other hand, the tests confirm geo- 
logical evidence that the earth’s crust at the 
surface is very strong and will not flow un- 
der small stresses even when applied over 
along period. In a test of the creep of rocks 
under surface conditions, one specimen of 
limestone was subjected to lengthwise pres- 
sure of 22,000 pounds to the square inch for 
over a year. The results indicated that a 
limestone block loaded to half its breaking 
strength for 10,000 years would deform only 
one percent. The Harvard equipment can 
measure changes of one ten-millionth of 
an inch. 

Other substances in which flow has been 
observed in the laboratory include glass, 
rock salt, calcite crystals, talc, shale, and 
marble. 


relatively weak, loosely compacted 


Hood Squelches Incendiary Bombs 


INCENDIARY bombs, 
believed to be one of 
the greatest hazards in 
large-scale aerial at- 
tacks on big cities, may 
be rendered less de- 
structive by a device 
demonstrated recently 
in Paris, France. As 
shown in the illustra- 
tion at the right, a 
metal hood containing 
sand is placed over the 
sputtering bomb. When 
the carrying handle is 
pressed down, the sand 
is released so that it 
pours onto the bomb 
and prevents the spread 
of the flames. In war- 
time use, firemen and 
civilians would be 
equipped with the hoods 
for prompt squelching 
of bombs as fast as 
they fell. 
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Filled with sand, this metal hood is placed over an incendiary bomb. 
Pressure on the handle dumps the sand to prevent spread of the flames 
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Television Shown in Theaters 


cess in England, may soon entertain 
American audiences. Just openedina New 
York office building, a demonstration “‘thea- 
ter” exhibits the Baird system used abroad, 
which throws brilliant images as large as 
fifteen by twenty feet upon the screen. In- 
stalled in a number of British theaters, it 
offers televised news scenes to supplement 
regular movie shows, and all-television pro- 
grams of major sporting events. 
Occupying the center of the theater, the 
projection booth contains all the essential 
apparatus and controls, except for a special 
receiving aerial on the roof and high-tension 
power supply from a 50,000-volt rectifier. 
One of its two duplicate receiver-projectors 
serves as a stand-by, in case of tube failure, 
while the other is in operation. Each set 
employs twenty-seven tubes, including a 


“| ce ine in theaters, already a suc- 


CATHO! 
ONE SER 


CABLES LEAD TO 
ANTENNAS ON 
ROOF 


cathode-ray tube of new design, whose in- 
tensely bright four-by-five-inch image is 
magnified by the projection lens. From the 
same booth, the operator controls the ac- 
companying sound and all stage lights. 
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LENS PROJECTS 
IMAGE ON SCREEN 


/ BRILLIANT IMAGE FORMED 
CATHODE- ON FLUORESCENT DISK 


RAY TUBE 


THEATER AUDIENCES WATCH 
EVENTS AS THEY HAPPEN 
How television programs are presented 
in a theater under the Baird system 
comménly em played te Ewdlanid Drawe 
jagidbove showsthe manner in which 
the bright image in the cathode-ray 
tube is projected onto the screen 
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Headlamp Lenses 
Tested for Strains 
by Polarized Light 


AUTOMOBILE headlight 
lenses are now tested by a 
leading car manufacturer 
with the aid of a one-way- 
light instrument which de- 
tects normally invisible 
strains in the glass. New 
lenses are placed on a view- 
ing screen that is sand- 
wiched between two sheets 
of polarizing glass. When 
a lens is viewed through a 
circular onening in the top 


of the tester, it will appear an evenly distributed 
color if perfect. If imperfect, however, perhaps be- 
cause of incomplete annealing of the glass, the lens 
will reveal its strains by telltale color streaks. 
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Harbor Bulletin Board Identifies Ships 


TO KEEP park visitors abreast of maritime bay and adjoining the river entrances to New 
activity around the harbor of New York York docks and piers. The arrival and de- 
City, a mammoth outdoor bulletin board has _parture schedules of transatlantic and coas- 
been erected in Battery Park, on the south- tal passenger ships are posted daily, with 
ernmost tip of Manhattan Island, facing the funnel markings for identification. 


How a good lens (left) and a de- 
fective one appear under test. 
The blotches show strain areas 
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Welders at Work Make Striking Picture 


Not men of Mars at work, but welders in a steel mill, photographed repairing a broken machine part 


-OOKING like fantastic men from Mars 

squatting around a steaming cauldron of 
some magic brew, electric-arc welders hud- 
dling over a major repair job form the sub- 
jects for the striking photograph reproduced 
above. The particular job on which the men 


Table Gives Three Drawing Surfaces 


THREE-SIDED rotating drafting 
tables have recently been devel- 
oped to save space and increase 
working efficiency in a large en- 
gineering drafting room. Plans 
and drawings can be tacked to 
any one or all three sides of the 
table, and, simply by releasing a 
pedal, the desired drawing or ref- 
erence sheet can be turned up in 
a convenient working position 
without disturbing drawings at- 
tached to the two other surfaces. 
Developed and built for its own 
use by a firm manufacturing 
heavy grading equipment, the ro- 
tary drawing boards are said to 
have resulted in considerable sav- 
ings. Where twenty-four large 
drafting tables were formerly re- 
quired, eight of the new revolving 
tables now do the same work in 
only one third the floor space. 


NOVEMBER, 1939 


are pictured working was to repair a vital 
broken part which caused all operations in 
a large steel mill to come to a costly halt. 
By the use of a special welding technique, 
the mill was placed back in operation within 
record time, 


£ >» 


A pedal permits 
the three-sided 
table to be re- 
volved at will 
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Fred R. Staudle watch- 
ing the operation of a 
holder he invented to 
save lifting an iron on- 
toan elevated stand 
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for a Milwaukee, Wis., 
banker—those have been the 
workaday occupations of Fred R. 
Staudle, who came to this coun- 
try from Europe sixteen years 
ago. But after hours he turns to 
his home workshop and his hobby 
of inventing things. 

He saw a maid, in the house- 
hold where he works, lifting her 
iron from time to time and set- 
ting it on an elevated stand. One 
day Staudle snapped an almost 
flat stand upon her ironing board. 
With one sweep of her arm, she 
could slide the iron upon it, and 
a ridge kept the iron from slip- 
ping back. Holes in the side pro- 
vided air-cooling, and _ spring 
clamps would attach the iron rest 
to a board of any width from ten 
to twenty inches. A manufacturer 
took a fancy to the idea and 
turned out 100,000 of the stands 
for other women who might tire 
of lifting heavy irons. 

When he spied a neighbor 


OBBLER, car washer, and 
now a private chauffeur 


By 


JOHN E. LODGE 


Staudle likes to build toys for his 
friends’ children. This is a garage 
for toy cars, with parking lot above 


At the left, the same young man is 
“getting gas’ at a pump made by 
the chauffeur-inventor. A bell rings 
for each gallon of imaginary fuel 
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Chauffeur Spends Spare Time 


Thinking Up Ingenious 


shaking a mop through an open 
window, contrary to law, Stau- 
dle figured that there must be 
a better way of getting rid of 
the dust. First he built an ordi- 
nary box with a slit in a door at 
the top, big enough for a mop 
handle. Then he inserted a series 
of wooden rods, and a drawer at 
the bottom. To free the dust 
from a mop, his wife inserts its 
business end within the box, 
closes the top, and rubs the 
fringe back and forth across the 
wooden rungs. At her conveni- ~ 
ence, she empties the dust from 
the drawer. 

Not long ago, the chauffeur- 
inventor was asked to turn his 
talents to improving his em- 
ployer’s vacation retreat, a 
country home on North Lake, 
Wis. Staudle fashioned rustic 
bridges with cedar rails and 
flooring, and built up the approaches with 
concrete and field stones. More colorful field 
stones went into an ingenious two-tier grill 
for broiling wieners and steaks over a char- 
coal fire. Then Staudle noticed the stiffness 
of a diving board on a float near the lake 
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In this clever electri- 
cal toy, a motor-cycle 
cop chases 
tomobile whenever jit 
goes past a red light 


the au- 


shore. Each time a diver plunged off, the 
float rolled heavily, to the discomfort of its 
other occupants. A new board, cleverly 
cradled by a salvaged auto spring, fixed that. 
Staudle is happiest when planning a new 
toy for his friends’ children. Near his home, 
a neighbor's small boy 

often pedaled a play 
automobile, stopping at 
imaginary filling  sta- 
tions. One morning, Stau- 
dle beckoned the sur- 


Because a stiff diving 
board rocked the float 
too much, Staudle 
rigged up this board on 
a discarded car spring 
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At his boss's summer home, 
Staudle built rustic bridges 
and a two-tier picnic. grill 


prised young motorist to a tall red 

pump beside the curb. Holding a small 

tube against the back of the car, the 

chauffeur-inventor solemnly pumped 

“gas” into a make-believe tank. With each 

“gallon,” a bell rang, and an arrow revolved 

realistically to show the total. For the same 

youngster, Staudle built a toy garage, with To make what he considers the best of his 
a ramp for parking model cars on the roof novelties for children, he built an oval wood- 
and a miniature fire engine occupying the en track for a toy automobile that he fitted 
space below. with an electric motor. A rod connects the 
car to guides on the 
base of the model. 
When he touches a 
button, the car speeds 
around the _ track, 
stopping if a red light 
shows in a model traf- 
fic signal, and going 
on when the light 
flashes green. If he 
presses a second but- 
ton, the motorist goes 
past the stop light. 
Thereupon a toy mo- 
tor-cycle cop dashes 
out from a police sta- 
tion and gives chase. 
“Which,” Staudle ob- 
serves from profes- 
sional experience, “is 
a lesson many drivers 
need to learn.” 


No need to shake a mop 


out the window if you Although he admits 
have this handy device. to working “just for 
Closed in the box ths fun,” this chauffeur- 
mop head is rubbed on 5 

dowel rods to loosen Boe ta ttae ce 
the dust, which drops ee es ee 
into the drawer at the something that will be 
bottom for easy removal of value to some one. 
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High-Speed Photo “Stops Leaping Toad 

STRIKING with 
lightning speed, the 
horned toad pictured 
in the remarkable 
photograph at the left 
is shown hurtling its 
body through the air 
in a bulletlike leap for 
its prey, a cricket. 
Poised on some high 
vantage point, the 
toad waits until its 
prey is within easy 
striking distance, and 
then leaps directly at 
it with a speed that 
makes its movement 


: “ - only a blur to the un- 
* . . .* aided eye. This photo- 

" ¥ ; > graph was made with 
~~ BAL - ; a high-speed camera 
SG ae Sos ete at an exposure of 
q’ X ’ pe as ‘ 1/1,500 of a second, 
le a es and under extremely 


Like a living bullet, the horned toad is pictured in swift attack ona cricket bright light. 


Wrench Frees Tight Lug Nuts 


“FROZEN” lug nuts on automobile and truck 
wheels are easily loosened and removed with the 
aid of a “sledge-hammer” wrench now available. 
The weighted handle swings in an arc of 100 de- 
grees or more before raised lugs on the shaft 
check it, imparting a blow to loosen the nut. 


New Golf-Bag Stand 

Opens Automatically 

GOLF BAGS equipped with an easily 
attached automatic stand rest at a 
convenient angle for the removal or 
insertion of individual clubs. When 
the bag is stood on the ground by the 
golfer or his caddie, a rubber-tipped 
extension at the base of the bag forces 
two metal standards to spring outward 
to hold the bag so that the clubs are 


accessible, as shown in the photograph ‘ A twirl of the handle loosens a nut. Extra 
reproduced above. weights as at left may be added if needed 
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Engine Runs on Acetylene 
with New Carburetor 


RUNNING an internal-combustion 
motor on acetylene, a gas generated 
from calcium carbide and water, in- 
stead of on gasoline, is made pos- 
sible by a special carburetor per- 
fected after seventeen months of 
experimental work by Herman 
Pederson, of Brooklyn, N. Y. The 
device employs a pair of small pro- 
pellers to provide a constant gas 
pressure, and special graduated 
supply lines to increase the pres- 
sure of the gas before it enters the 
engine cylinders. In a laboratory 

test, Pederson states, a 
motor equipped with this 
carburetor ran for two 
hours and thirty-five min- 
utes on acetylene produced 
from fuel that cost only 
twenty-three cents, com- 
pared with a run slightly 
more than half as long 
when the motor operated 
on a gallon of gasoline 
that cost eighteen cents. 
- Pederson believes that his 
carburetor will ultimately 
Engine equipped to burn acetylene, with g&s generator in the back- make acetylene replace 
ground. The special carburetor is seen in the smaller photograph gasoline as a motor fuel. 


Merry-Go-Round Hees Child Invalids 


HOBBYHORSES on wheels, 
running on a circular track, 
form a novel merry-go- 
round for patients in a spe- 
cial children’s ward set up 
in New York City’s new 
Memorial Hospital for the 
treatment of cancer and al- 
lied diseases. One-wheel 
hobbyhorses and chairs run 
around a circular track rest- 
ing on the floor, and are sup- 
ported at the side by at- 
tachment toa circular wood- 
en framework that turns on 
a central metal column. 
Power is provided by the 
children shifting their weight 
on the hobbyhorses, while 
those in chairs pump levers 
resembling horses’ heads, as 
illustrated in the photo- 
graph at the right. Each pa- 
tient can be given the type © « | 
of exercise he needs. Child patients at a New York City hospital on their merry-go-round 
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Charts Put Facts at Your Finger Tips 


What to do for the baby, 
and when, is learned by 
turning the disk of the 
chart pictured at right 


When the beauty chart be- 
low is set for a woman's 
height and weight, slots 
in the panel indicate the 
ideal body measurements 


HY not devise a system 
whereby facts and help- 

ful advice on specific subjects 
could be concentrated in the 
form of revolving or sliding 
charts that could be carried in 
the pocket or conveniently 
hung on the wall of an office, 
workroom, kitchen, or nursery ? 
That idea occurred not long 
ago to Harriet B. Meyer, of 
New York City, whose busi- 
ness is supplying information 
on a wide variety of subjects, 
mainly to industries. The result is the charts 
pictured in the photographs on this page. 
One, planned for busy mothers, is a baby 
chart, with a central information disk which 
is turned to reveal through a top opening 
what to do about feeding, sleep, bathing, and 
other child-care duties, while a lower win- 
dow indicates the best or most efficient time 
of day to do it. The pocket-size chart pic- 
tured at the lower left enables a motorist to 
keep a running account of his automobile 
expenses by means of a group of removable 
tabs and slots. In a home-decorating chart, 
a series of disks turning on a common axis 
are rotated by hand to demonstrate har- 
monious color combinations that will insure 
a pleasing blend of shades in curtains, rugs, 
‘ upholstery fabrics, wall coverings, and fur- 
, 2 4 i niture. Still another chart furnishes infor- 

Records of car maintenance and expense are kept mation on the ideal physical measurements 
easily on the tabs of this folding pocket chart for women of various weights and heights. 


You can ask the device at 
tight whether your shirt, 
tie, and suit "go" together 
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Satake 1 ott 
ey 


WILL THE CITY OF THE FUTURE LOOK LIKE THIS? 


Elevateo express highways passing through special "motorway" 
buildings are a feature of a plan proposed by engineers of the Auto- 
mobile Club of Southern California for handling traffic problems in 
metropolitan areas. In the photograph above, showing a scale model 
of "Every City" designed to illustrate the plan, such a highway is 
seen entering a miniature building near the center of the model. 
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Gladys E. Lande with 
some of her amazing 
sketches of surgical op- 
erations and technique. 
To draw them, she must 
peer over shoulders of 
doctors as they perform 
operations on patients 
in several Philadelphia 
hospitals. You see her at 
work at right. Her skill- 
ful drawings appear in 
numerous medical books 
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She Sketches 


Operations 


SKETCHING the details of major sur- 
gical operations is the unusual job as- 
signed to Gladys E. Lande, Philadelphia, 
Pa., medical artist. Donning a sterile 
costume, complete with white gown, hat, 
and face mask, she observes over sur- 
geons’ shoulders, making lightning 
sketches of the progress of the opera- 
tion. Later, from the sketches made in 
the operating room, she prepares com- 
plete color drawings that illustrate in 
minute detail the surgical technique 
used, and the appearance of incisions 
and exposed tissues at various stages. 
Many of her drawings are reproduced 
in medical journals and books, while 
others are enlarged into huge charts for 
the instruction of students and nurses. 
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One of the odd effects 
obtainable with the new 
kit. Shown below, the 
outfit includes fluores- 
mari isaintstand ia lang 


110 volts A.C. or D.C., and six 
bottles of fluorescent paint that 
is colorless under ordinary light. 
When stage sets, costumes, ad- 
vertising signs, or other objects 
are painted with the liquids, 
they can be made to shine with 

AINTS that glow in the dark under the vivid colors in darkness, by focusing on 

unseen rays of ultra-violet light are now them the invisible rays from the ultra- 
available to amateur experimenters in kit violet lamp. Phosphorescent paints, which 
form. One outfit consists of a two-watt glow in the dark after they have been ex- 
ultra-violet lamp and reflector, operating on posed to ordinary light, are also obtainable. 


Pinch-Hits for Lung 
During Operations 


A BREATHING machine, which 
not only inhales and exhales for 
a patient, but also keeps his 
lungs under an anesthetic, was 
recently demonstrated to a 
group of American surgeons in 
Los Angeles, Calif., by its inven- 
tor, Dr. Clarence Crafoord, of 
Sweden. While one lung is de- 
flated to permit a surgical oper- 
ation to be performed on it, the 
apparatus supplies a mixture of 
air and oxygen to the other 
lung, thus forcing the lung to 
breathe without the normal 
movement of the muscles of the 
chest and diaphragm which 
might interfere with the surgi- 
cal work. At the same time the 
novel machine introduces a local 

. anesthetic to the entire region 
Dr. Clarence Crafoord explaining his artificial-breathing machine undergoing the surgery. 
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Shoot the Works / 


By BERTON BRALEY 


Oh, “safe and sane” is a sound refrain, 
And thrift is a gift that’s splendid; 
And prudence pays in a hundred ways, 
And caution is recommended. 
But now and then in the hearts of men 
There’s need for more reckless phrases 
When the die is cast and the pulse beats fast 
And discretion can go to blazes! 


There are times to make any coin you stake 
A matter of calm decision. 

There are times to back with your total stack 
Your wackiest hunch or vision. 

There are times to look ere you leap a brook, 
And times, when the floods are brimming, 

To plunge and ride on the swirling tide 
And trust to your skill in swimming. 


Yes, it’s well to wait and to calculate 
And figure on circumstances, 
But at times your verve and your nerve must 
serve 
In a game where you risk your chances; 
When prudence irks and you shoot the works 
With never a qualm to bind you, 
Your path made bright by the flaming light 
Of the bridges you've burned behind you! 


Portable Fire Escape 
Hooks on Window Sill 


This all-metal ladder makes any window an exit 


ROPPED from any window, after its 
upper end has been anchored to 
the sill, a portable all-metal fire escape 
of new design may prove a life-saver in 
an emergency. Stirrup-shaped rungs, 
supported by chains, provide sure foot- 
ing for safety. Made in two lengths, for 
two and three-story buildings, the de- 
vice is declared strong enough to sup- 
port 1,800 pounds. 


100 


Telescope Built for Two 
Lets Children See Stars 


TO ENABLE his children to share his interest in 
astronomy, J. Lawrence, of Astoria, N. Y., has 
devised the ingenious twin telescope holder 
shown above. When he points his own spyglass 
at a star, the young observer at the other eye- 
piece is sure to see the same star, since the 
frame holds the telescopes rigidly parallel. Slots 
in the mounting provide a convenient hand hold 
as an aid to users. 


Tool Cuts Balsa Strips 


ACCURATELY cutting a sheet of lightweight 
balsa wood into strips of any desired width, a 
new tool saves time for model-airplane builders. 
The knife blade is replaceable. 


Cutting balsa wood into strips for model-plane making 
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Lamps Used 
in Television 


ROVIDING television studios with the bril- 

liant lighting they require, without subject- 
ing actors to unbearable heat, was the problem 
research engineers recently solved by designing 
light units employing new water-cooled, ciga- 
rette-size, mercury arc lamps (P.S.M., Apr. Sally Eilers, movie star, examining one of 
"38, p. 44). Circulating water passes through the powerful television lighting units. At 
hoses connected to each unit to absorb heat. upper left, it is seen in its studio setting 


Students Build 
Scale Model of 
Niagara Falls 


GEOLOGY students at the 
University of Buffalo, 
N.Y., after three years of 
concentrated effort, re- 
cently finished the re- 
markable scale model of 
the falls and gorge of the 
Niagara River shown at 
the right. The largest and 
most accurate map of the 
area ever executed, the 
model weighs more than a 
quarter of a ton, meas- 
ures eleven feet long and 
six feet wide, and contains 
about 12,000 pieces of ply- 
wood, which, with papier- bie ne ce - 
maché, was the material. It took three years to make this model of the Niagara Falls area 
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Flying Fish Wagon 


AVIAR from the Canadian wilderness 
is now being sold in American cities 
as the result of a unique fish-plane 

service inaugurated by Capt. Roy Maxwell, 
World War aviator and former director of 
the Ontario Forestry Air Patrol. Using a 
swift Bellanca seaplane, Maxwell lands on 
isolated lakes and streams to collect stur- 
geon and the roe, or eggs, from which 
caviar is made. Cree and Objibway Indians 
have been supplied with nets and night- 
lines and trained in catéhing the valuable 


Taken from a lake in northwestern 
Ontario, this sturgeon will be in New 
York in less than forty-eight hours 


Gathered at central 
points, the sturgeon 
are kept alive on the 
lake shores until the 
plane arrives. Killed 
and cleaned, they are 
then packed in ice 


Maxwell's "flying fish 
wagon." Often more 
than 150 miles from 
a railhead, it keeps a 
rendezvous with Indi- 
an fishermen on the 
wilderness lakes. It 
is shown here waiting 
to receive its cargo 
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fish considered a delicacy in the U. S. 
About a year ago, Maxwell obtained a 
government concession to establish a stur- 
geon fishery in the wild Albany River region 
of Ontario, north of Lake Superior. With 
Nakina, a point on the Canadian National 
Railway, as his central camp, he laid out 
five radiating lines, like the 
spokes of a wheel. Along these he 
flies to the main sources of stur- 
geon among the lakes of the Al- 
bany River region. Nearly 10,- 
000 square miles of unbroken 
wilderness make up the area 
over which Maxwell’s “flying 
fish wagon” comes and goes. 
The sturgeon caught by the 
Indians are moored alive near 
shore, cords being fastened to 
their tails from trees and bushes. 
When the fish plane is sighted, 
the sturgeon are quickly hauled 
in, killed, and cleaned. As much 
as 650 pounds of fish and roe are 
flown out from a single lake on 
a single trip. The farthest lake 
visited is 150 miles from Nakina. 


By S. H. HOWARD 


Loading sturgeon and its egg roe for caviar on Maxwell's plane 


During the flight to the central base, a 
special demountable canvas ice box keeps 
the load fresh. Once inside, it is assembled 
and filled with ice. At Nakina, the cargo is 
re-iced and loaded on a fast train. Forty- 
eight hours after it is caught the sturgeon 
is in New York ready for sale. 


o 


Native fishermen clean and weigh their catch for packing in a special canvas ice box the plane carries 
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STENCIL signs and 
cut-out letters, designs, 
and figures are easily 
and quickly made with 
a small-size cutting de- 
vice now on the market. 
Electrically operated, 
the machine cuts fig- 
ures from any light ma- 
terial in sizes from 
three eighths of an inch 
up to three feet in 
height. It operates in 
any direction and by 


tracing, drawing, or pasting a design 
on the material, it is easy to follow 
and cut out the outline. A built-in 
floodlight illuminates the work. With 
each outfit, the manufacturer fur- 
nishes a straight-line guide, a perfect- 
circle guide, and a supply of spare 
cutting needles. Suggested uses include 
making cut-outs for show cards and 
cutting motor gaskets from sheet cork. 
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Football player wear- 
ing the new guard. The 

ads are attached toa 
leather spine protec- 
tor, as seen at right 


Football Protector Guards Player’s Spine 


COMPLETE protection of the body of a football player from the waist 
to the neck is afforded by a new combination guard recently introduced. 
The protector consists of pads that cushion shocks on the shoulders, 
chest, and ribs, attached to a heavy leather piece that shields the spinal 
vertebre. Laced stays at the back of the protector are elastic, thus ad- 
justing themselves to the movements of the player's body during a game. 


Compact electric stencil cutter. 
It easily follows designs drawn, 
traced, or pasted on a material 
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Handbag Holds No Secrets 


A TRANSPARENT handbag for women is now 
becoming a fashionable accessory abroad. 
Made of a clear, semistiff, transparent plastic 
material, with decorative stitching at the 
edges, the bag reveals its contents at all times. 
The owner can even powder her nose while 
looking in a mirror that is inside her handbag, 
as shown in the photograph at the right. 


Noses and Ears Replaced 
with Spares of Rubber 


RUBBER noses and ears, to replace natural 
ones lost by accident or disease, are now being 
supplied to patients at the Mayo Clinic, Roches- 
ter, Minn. Made of latex, the spare parts may 
be worn until a new nose or ear can be pro- 
vided by plastic surgery—or, if the patient de- 
sires, they may be used permanently. They 
usually are attached by means of a liquid ad- 
hesive, though the false noses can be held in 
place by spectacle frames. 


She's using a mirror in her transparent bag 


Electric Combine Cultivates Hotbeds 


STRIDING along over rows of hotbed the machine opens the frames, scatters soil, 
frames on a giant Russian farm, the novel levels the beds, marks out rows, sows seed, 
electric combine pictured below performs waters, weeds, fertilizes, sprays, and pol- 
all the operations required for the cultiva- linates plants. When it finishes one bed, it 
tion of hotbed crops. Operated by one man, _ closes the frame and moves on to the next. 


re 


apart 


eee te en 


Hotbed cultivator at work. It opens the frames, puts the bed in order, and moves on to the next one 


NOVEMBER, 1939 


105 


Bowl “Floating” in Air Defies Gravity _ > 


EFYING the force of gravity, an alumi- 

num bow! that is part of a novel device 
known as an “electromagnetic levitator” 
fascinates crowds at the New York World’s 
Fair by floating in air with no visible means 
of support. Developed by General Electric 
research engineers as a demonstration of 
electric and magnetic forces, the bowl is in- 
visibly supported by the force arising from 
the interaction of electric currents induced 
in it and a magnetic field created by coils 
and an iron core in a housing underneath. 
A second magnetic field sets up an unseen 
fence around the metal bow] to keep it from 
slipping sideways. The force that creates 
this curious effect is of the same type that 
makes an electric motor whirl, and the 
mechanism employed to produce the force is 
similar to that used to produce current in an 


electric generator. No practical use has yet _ 


been found for the floating-bowl apparatus, 
although Fair visitors have advanced a 
number of suggestions. Because the bowl 
becomes hot while floating in mid-air, sev- 
eral persons have proposed that it be used 
in restaurant windows as a _ spectacular 
means of cooking pancakes. Another visitor 
thought it might be used to prevent air 
bombs from falling on battleship decks. 


Mobile Burner Clears Tracks of Weeds 


WEEDS, high grasses, and other vegetation 
along railroad right of ways are now being 
cleared with a new swinging-boom fire ma- 
chine. Operators of the new machine, which 


—, 7 pe 
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Flames spouting from the end of the swinging boom set fire to and destroy weeds along the railroad tracks 


The shallow metal bowl 
under the man's hand is 
touching nothing. Spe- 
cial magnets support it 


—_— Iw 


rolls over the railroad tracks, man controls 
that swing a fire-breathing boom fifteen feet 
or more to the side of the track, as shown 
in the photograph below. 
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Lab “Separator” Is Built at Low Cost 


UILT for as little as $150, 

a low-cost ultracentri- 
fuge developed by Dr. James | 
W. McBain, of Stanford 
University, Palo Alto, Calif., 
makes it possible for any 
research laboratory to own 
this useful apparatus for 
separating materials. Ex- 
tremely small in size, the 
device operates on the same 
principle as the cream sep- 
arators used in dairies, 
whirling substances in con- Dr. James W. McBain with parts of his new low-cost ultracentrifuge. 


tainers at high speed until In circle is the ring in which test substances are whirled rapidly 
their heavier components 


break away from their lighter ones. In the The new, small-size ultracentrifuge spins 
past, construction of an ultracentrifuge has around 3,000 times a second, subjecting test 
called for an investment as high as $50,000, substances to a force 250,000 to 300,000 
far beyond the reach of most laboratories. times as great as gravity. 


Mounting Holds 
Sport Telescope 
onaCarWindow 


WITHOUT leaving their 
cars, naturalists, sports 
spectators, and automobile 
tourists can obtain a mag- 
nified view of distant 
scenes and objects when 
they use a telescope mount- 
ed in a recently introduced 
support that fits snugly 
over the top edge of a low- 
ered car window, as shown 
in the photograph at the 
right. Once the telescope is 
in place in its mounting, it 
moves up and down with S aa 
the car’s window. Clamped to the car window, the mounting provides a handy telescope rest 


be - ‘ 
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HOW RANGERS GET THE JUMP 


Forest lookout on Red Mountain, Wash., studying his re- 
cording anemometer to learn the velocity of the wind. 
Below, a mobile weather station for fire forecasting 


oe = RIKI 


ON THE RED DEMON 


IGHTNING slashes from the 
sky into a heavy stand of 
Douglas fir, threatening to 

wipe out in a scorching con- 
flagration nature’s work of two 
centuries. 

Can forest rangers anticipate 
the blaze and beat it to the 
punch by mobilizing men and 
tools at strategic points? How 
far away can rangers see smoke 
from even the smallest blaze? 
How fast will the flames race 
through the forest? Where and 
when are forest fires likely to 
start? 

For a decade, U. S. Forest 
Service experts have been seek- 
ing means for outguessing flames 
in the woods. Fires, they know, 
are started largely by careless 
visitors and by lightning. Re- 
cently they have perfected in- 
genious means of forecasting 
fires, and arriving at the scene 
often before flames lick at the 
bracken and race through 
branches. 

Delicate instruments devel- 
oped and tested in five large out- 
door laboratories of the Pacific 
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Northwest Forest Experiment Station— 
wind gauges and vanes set up on sticks 


alongside roaring infernos, hygrometers 
for measuring moisture in the air, weighed 
sticks revealing how much water saturates 
forest growth, thermometers, and haze me- 
ters—provide individual bits of information. 
Assembled on a novel recording board, the 
data present an accurate picture of fire 
danger, which automatically predicts blazes 
with amazing accuracy. 

In preparing the fire-forecasting system, 
forest researchers early attacked the visibil- 
ity problem. They placed smoke pots around 
the forest. Rangers spotted 
the small telltale clouds six 


Flames licking a Douglas fir 
snag. The ranger below is tak- 
ing a reading from a portable 
wind gauge tied to a willow in 
the wake of a big conflagration 


Rs, 
{ 


pine is visible to lookouts with good eye- 
sight seventeen miles in clearest weather. 
By using the ingenious meter, a lookout cal- 
culates quickly the ‘visibility distance” and 
knows instantly the area within which he 
can spot a beginning fire. 

Add low visibility to dry wood and weeds 
—and lightning—and you have the makings 
of an inferno. 

Ross Shepard, ranger in the Elk Creek 
District of the Columbia National Forest, 
Wash., looked out one recent morning over 
the wind-swept woods spreading below his 
lonely station.. Three times that day he 

weighed his sticks, found the 
moisture content very low. He 


and eight miles away. They B y turned a fan on the hygrometer 
developed a haze meter which and noted the humidity. Wind 
measures the clearness of the ANDREW R. was blowing twelve miles an 
air. They determined that BOONE hour. Pointing his haze me- 


smoke from a fire ten by 
twenty feet square in fir or 
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ter, he could see less than a 


mile. Together, his findings 
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On the "fire-danger" 
board below, five sets 
of observations are re- 
corded as a basis for 
estimating the risk of 
fire on any given day 


~ DANGER 


A ranger reading fire-danger instruments at the Pringle Falls Ex- 
perimental Station in Oregon. Wind and humidity are chief factors F as : mumeel 


TESTING THE LOOKOUTS. Smoke 
released in heavy timber checks the 
alertness and range of vision of the 
lookouts. At the right is a fan-blown 
hygrometer which measures relative 
humidity. Low humidity increases risk 


110 


indicated a “class 7” day, or a “class 4” risk 
—the worst possible. 

By nine o'clock, visibility had dropped to 
zero and lightning was cracking over the 
forest. Shepard waited no longer. ‘Looks 
very bad,” he reported by telephone to the 
district supervisor, whose only reply was, 
“hit 'em early, and get ’em small.” 

Shepard called for fifty fire fighters and 
a cook, assembled the force at headquarters. 
When the haze cleared, eleven fires ap- 
peared almost simultaneously, all the result 
of lightning flashes, and in a short time the 

fire crew reduced them to smolder- 


- ing embers. 


A Forest rangers move out suppres- 


sion squads and begin calling for 
help as soon as the fire-danger board 
indicates a heavy risk. Ordinarily 
the risks are classified as low, nor- 
mal, and heavy, with ‘4” being re- 
served for lightning. Each class of 
fire danger calls for* a particular 
strength of suppression force and 
for a prescribed plan of action. 

Not only can fires 
be outguessed, but re- 
cently factory-pro- 
duction methods have 
been applied to their 
suppression. Around 
the fringes of each 
large blaze you will 
find young rangers 
observing portable 
anemometers, tied to 
saplings stuck in the 
earth or steel bars 
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To supply isolated fire-fighting 
parties, rangers drop food and 
tools from planes with crude 
parachutes. Right, using a field 
radio set dropped from the sky 


driven into fallen logs, checking veloci- 
ties and directions of winds and drafts 
caused by the heat; noting visibility to 


near-by and distant points; taking samples 


of wood and undergrowth for moisture de- 
termination. 

When flames get a head start, the fire 
fighters plunge into a forest to build wide, 
flame-halting trails. Here you would see 
an advance line locator outlining the route; 
a marker blazing the trail; squads of axmen, 
hoemen and shovelmen following, each strik- 
ing a single blow as he marches past the 
flames. “Single-lick” trail building, this is 


NOVEMBER, 1939 


called, a method patterned after the assem- 
bly line of large factories, where each work- 
er performs a single operation. On going 
fires, 100 men build three times more trail, 
cutting two-foot swaths 
down to earth, than by 
the old method. 

At the height of a 
great fire, weary trail 
makers may find them- 
selves fifty miles from 
the nearest highway. In 
such cases, planes drop 
supplies and tools to the 
hardy fire fighters by 
parachutes. 


A Forest Service work- 
er gathering samples 
of wood to determine 
the moisture content 
under varying humid- 
ity and temperature 
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Sharpshooter Splits Bullet on 


Wi, Te 


Y MAKING one bullet do the work of two, 

Tex Corey, expert marksman, of Clear- 
water, Tex., has carried the title of ‘“Eco- 
nomical Sharpshooter.” As his target Tex 
sets up a tripod on which he hangs a steel 
backstop having a small shelf at the bot- 
tom. On the backstop he stands a knife up- 


For a long auto trip, or on a 
picnic, this pillow doubles as 
a case for toilet accessories 


Knife 


Tex Corey taking aim for his 
amazing markmanship stunt. A 
knife blade splits the bullet, 
which bursts the two balloons 


right, its sharp steel edge 
facing outward. On either 
side of the blade he places 
an inflated balloon 
sprinkled with white 
powder to help observers 
believe their own eyes 
when the shot is made. 
Backing off from the target, Corey raises 
his .22 caliber rifle, holds it with one arm, 
aims at the knife edge, and fires. The bullet 
strikes the blade and splits in two, one half 
exploding the balloon to the right, and the 
other half smashing the balloon at the left, 
as seen in the photograph. 


Car Pillow Holds Toilet Kit 


To App to the comforts of 
traveling on long motor trips, 
a new pillow recently intro- 
duced for car use acts not only 
as a cushion but also as a 
handy toilet case. Opening a 
slide fastener that extends 
around the side of the novel 
pillow reveals an interior com- 
partment fitted with a comb 
and hairbrush, manicuring 
tools, soap, a full-size towel, a 
clothes brush, and a pocket in 
which can be carried medicine 
or other accessories. The pillow 
can also be used to advantage 
for carrying necessaries on a 
Picnic or at the seashore. 
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Weatherproof Outdoor Bowling Alleys 


OUTDOOR bowling alleys installed not long rain, strong sunlight, or extreme changes 
ago at Manhattan Beach, N. Y., were made in temperature. The conventional gutters 
practicable by the use of a new alley-sur- lining the sides of the alleys also serve as 
facing material said to be unaffected by drains to carry off water during rainstorms. 


Radio Compass for Planes 
Uses Broadcast Stations 


New radio compass. Any broadcast program is its beam 


BROADCAST musical programs can guide air- 
plane pilots unerringly to their destination when 
they use a new homing device developed by 
Henry Wolff, of San Francisco, Calif. A pilot 
heading for New York City, for example, would 
tune in a New York station. As long as he heads 
directly for the station, the program will be 
heard clearly. A visual tuning device supple- 
ments the aural program signals. 
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Filter Pipe Is Smoked 
Through a Cigarette 


Moke than eighty percent of the nico- 
tine in tobacco smoke is said to be re- 
moved by a filter pipe recently an- 
nounced. Smoke drawn from the pipe 
bowl to the mouthpiece passes through 
two halves of a cigarette, which act as 
filters to absorb most of the nicotine. 
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William H. Eason adjusting a high-speed camera to photo- 
graph lightning. The picture at left shows two distinct 
strokes on the lofty tower of the Empire State Building 


APPING lightning on film from a 

Ti borato: thirty-nine stori abc 
the busiest corners in the world, at Forty- 
second Street and Fifth Avenue in New York 
s the unique task assigned to William H. 
on, young General Electric scientist. On call 
four hours a day, this thunderbolt hunter 
operates a battery o p cameras, each 
on a four-foot 
ghtning rod topping the tower of the 1,250- 

t Empire State Building, eight blocks away. 

Aided by photographs and other data obtained 
on the lightning strokes that hit the tower—more 
than ninety have sizzled to its steel tip in the last 
four years—research workers directed by K. B. 
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YOUNG SCIENTIST FILMS LIGHTNING 


FROM ODD SKYSCRAPER 


McEachron, of General Electric’s high- 
voltage laboratory at Pittsfield, Mass., 
hope to solve the mystery of what lightning 
ac.ually is and exactly how it behaves. 

Getting this data is the job that keeps 
Eason on the alert every waking hour dur- 
ing the lightning season from May to Oc- 
tober. With his wife, who helps during his 
busiest moments, he lives in a near-by hotel, 
and seldom wanders more than a few blocks 
from the immediate vicinity. Even when he 
goes to a movie, he ducks out every half 
hour to snatch a quick glance at the sky for 
evidence of gathering clouds. 

At night, he relies on the Pub- | 
lic Service Corporation, a New 
Jersey electric utility firm, to tip 
him off on approaching storms, 
which almost always sweep north- 
eastward toward New York. When 
a jangling phone wakes him at 
three or four in the morning, 
with the news from a power- 
house dispatcher that a storm 
is on its way, Eason hops out 
of bed, jumps into his clothes 
and goes into action. 

Racing over to the Empire 
State Building, Eason speeds 
to the top in an express ele- 
vator and starts the motors of 
two automatic cathode-ray os- 
cillographs connected to the 
tower lightning rod to make 
wave charts showing the cur- 


By 
E. W. MURTFELDT 


LABORATORY 


rent strength and duration of the strokes 
that hit the building. Whisked down 102 
floors to the street level, he hops a taxi and 
rushed to the Forty-Second Street labora- 
tory. Within a minute he has the win- 
dows open and the camera motors purring 
smoothly. 

Eason’s next operation is to throw a 
double-pole electric switch. A buzzing sound 
in a telephone receiver tells him that an 
automatic camera, started by remote con- 
trol, has begun to operate on the roof of a 
building west of the Empire State, where it 


This: curious picture: was. made 
with the slow-speed camera at 
left, which has a fixed central 
lens (indicated by finger) and 
a second lens which revolves 
around it once every two seconds 
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Cleaning the lens on a remote- 
control camera set on a distant 
roof. This auxiliary unit, per- 
manently focused on the tower, 
films bolts from another angle 


Eason throws a switch to start 
the automatic camera. A buzzis 
heard in the phone as it starts 
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This is the camera room high above the 
roof tops of New York City. Eason is seen 
changing plates in the slow-speed camera 


will film the lightning from another an- 
gle. The thunderbolt hunter is now 
ready to photograph any flashes that 
snap at the tallest lightning rod in the 
world. Eason takes his post by the 
window, voicing his observations on the 
storm into a microphone, which relays 
his words to a cylinder-type recording 
machine. Near-by is a special timing 
mechanism with which he can punch out 
on specially printed cards the exact time 
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when the lightning photographs were taken. 

When the storm reaches its peak, Eason 
is working at top speed, observing, punch- 
ing time cards, changing camera plates, 
shifting film cylinders, and keeping up a 
running oral account of the storm’s prog- 
ress. With the last faint roll of receding 
thunder, he begins to relax, for now he has 
little more to do than look forward to three 
or four days of transcribing notes, develop- 
ing films, correlating oscillograph data, and 
checking over every piece of apparatus in 
preparation for the next onslaught of light- 
ning. 

When I visited the skyscraper laboratory 
—I was told to come only if no storm clouds 
were brewing—Eason explained the work- 
ings of two of the three separate cameras 
that are trained on the Empire State tower. 
The first, designed to measure the velocity 
of the lightning strokes, is a high-speed 
camera that takes seven shots on special 
film that is whirled in a motor-driven cylin- 
der at a speed of 3,600 revolutions a minute. 

Next to this camera speedster is a slow- 
speed camera with a fixed central lens, 
around which a second lens revolves once 
every two seconds. This instrument 
helps determine the length and the du- 
ration of strokes. On the far side of the 
room is a huge multiple-lens camera, 
with a motor-driven film that moves 
one revolution a second. Further de- 
tails concerning the operation and pur- 
pose of this specially designed giant the 
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experimenters are not yet ready to reveal. 

From this impressive array of scientific 
equipment, a mass of valuable data is being 
accumulated. And sandwiched in among 
the research materials is a host of amazing 
and curious lightning facts. When lightning 
strikes the Empire State Building, for ex- 
ample, the main current flow is practically 
always upward. On one day, lightning hit the 
tower fifteen times, and then struck it only 
nine times more in the next four months. 
Tower guards who have shoved their hands 
out of a tower window when charged storm 
clouds were near-by, have seen sparks 
stream from their fingertips with a noise 
like escaping steam, while their hair liter- 
ally stood on end. 

Aided by the material Eason gathers on 
this unusual assignment, General Electric 
scientists are learning how to duplicate 
natural lightning more accurately. This in- 
formation they plan to use to test the var- 
ious means now employed for protecting 
transformers, power lines, circuit breakers, 
and other high-voltage equipment against 
lightning, and to aid in developing new safe- 
guards against destructive thunderbolts. 


Mrs. Eason, who helps her hus- 
band on"busy days," punches 
cards on a timing device to 
show just when shots are made. 
He records progress of storm 


Inserting film in the revolving 
cylinder of the high-speed cam- 
era. The metal tube at the front 
carries air from a blower to help 
cool the rapidly whirling film 
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BAIT TRAP WITH, 
FEL SKINS OR 
FISH HEADS 


WIRE GUIDES 
TURTLE 
INTO. 

TRAP 


HINGED 
TRAPDOORS 


Snapping turtles 
ore "in the bag” 
when A. L. Lucas 
starts after ‘em 


Below, Lucas and 
his turtle trap. 
Drawing explains 
how it operates 


AINTAINING 
earned as public enemy No. 1 to the 
snapping turtles of Long Island is the task 
that keeps Arthur L. Lucas, 
Moriches, N.Y., busy. 


- Turtle Trapper 


Snares 


Underwater 


Killers 


the position he has 


of Center 
For five years, Lucas 
has waged war on these un- 
derwater killers, which he 
feels are probably the great- 
est menace to the game fish 
and wild life of the region. 
To date, he has bagged more 
than 19,000 turtles, ranging 
in weight from four to fifty- 
seven pounds. Since sixty 
percent of this number were 
females, and the average tur- 
tle hatch is forty eggs, Lucas 
figures he has eliminated a 
grand total of over 300,000 
snappers. In addition to the 
more orthodox methods used 
by other hunters for catching 
turtles, Lucas has devised a 
trap made of heavy wire mesh 
with a V-shape gate at each 
end, which he places across a 
stream. Attracted by bait of 
fish heads or eel skins, turtles 
are guided into the trap gates 
by wires stretched along the 
stream bed. Although mak- 
ing money is not his first in- 
terest, Lucas packs his tur- 
tles into barrels and ships 
them off to the market to 
help defray the expenses of 
the relentless war he is wag- 
ing against them. 
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Brush Holds Powder 
for After-Bath Use 


DESIGNED for use after the bath, a new 
dressing-table accessory for women sifts 
scented powder, through holes like those 
of a salt shaker, upon a brush with long, 
soft bristles. A reservoir within the han- 
dle holds a month’s supply. Since the 
handle is made of transparent plastic, a 
glance shows when it is necessary to in- 
sert refills, which are supplied in glass 
cartridges. When not in use, the powder 
applicator is shielded from dust by a 
transparent cover. 


Portable Reaction Timer 
Tests Car Drivers 


WHOSE fault was the accident? Besides 
testing brakes and controls of a car involved 
in a crash, police can now check up on the 
driver himself. A new “interval timer” is at- 
tached to the gas pedal and brake, the motor- 
ist shows how he attempted to stop his car, 
and a telltale dial indicates to the nearest 
hundredth of a second how quickly he reacted. 


Attached to a car's gas pedal and brake, this little 
instrument shows how fast the driver reacts to danger 


“Silent Air Drill 
Spares the Nerves 
of City-Dwellers 


NO LONGER need city thorough- 
fares resound with the nerve- 
racking clamor of pneumatic 
drills, when a new pipe is laid or 
a leak repaired, if a new British 
invention proves successful. Called 
a “silent” air drill and recently 
given its first tryout in a Lon- 
don street, it was declared by ob- 
servers to be inaudible above the 
sound of passing traffic. Details 
of its method of operation have 
not yet reached this country, but 
it is reported to dig through con- 
crete at twice the speed of stand- 
ard types of drills, and to re- 
quire no physical effort on the 
part of the workman operating it. 
The newly developed air drill is 
shown in the illustration at the 
left undergoing a demonstration 
in a London thoroughfare to prove 


Silent pneumatic drill being demonstrated in a London street its quiet operation. 
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Wire-floor dog pens on the Connecticut farm of Leon F. Whitney. The floors are a foot above the ground 


Wire-Walking Pups 


NOVEL PENS KEEP DOGS HEALTHY 


AISING strong, healthy pup- 
pies in pens fitted with 
wire-mesh floors elevated 
a foot above ground level, 

as a protection against parasites, 
is the accomplishment of Leon F. 
Whitney, Connecticut biologist 
and dog expert. Recognizing the 
fact that turkeys, chickens, fer- 
rets, raccoons, and other animals 
were given a better start in life 
by being brought up on wire 
mesh, Whitney adopted the plan 
as an experiment in dog raising 
several years ago. Now, having 
raised more than 300 hale and 
hearty. puppies on wire, he is 
ready to call the experiment an unqualified 
success. 

At first, Whitney had serious doubts as 
to what the wire floors would do to sensi- 
tive puppy paws. The tiny feet of the first 
pup he placed in a wire-floor pen promptly 
fell through the one-inch-square mesh. But 
within a week, a litter of young cocker 
spaniels were running about the pen, never 
once stepping through the holes. And in- 
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Full-grown dogs back on the ground after their puppyhood on wire 


stead of their paws being ruined, as some 
kennel visitors expected, the spaniels’ feet 
were actually as strong as, if not stronger 
than the feet of other dogs raised on solid 
ground. 

Moreover, the wire-walking pups grew 
faster and looked healthier than a com- 
parison group he raised on sand. The rea- 
son for this, he explains, is that more dogs 
die in early puppyhood from intestinal 
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parasites transmitted from one to another 
by means of their droppings, than from any 
other cause. With wire-mesh floors, the 
droppings fall through onto hay or straw 
below, which can easily be raked up and 
disposed of, leaving the pen itself clean and 
sanitary. Incidentally, he remarks, this is 
a much more economical method than the 
old one of cleaning up dog runs and chang- 
ing newspapers constantly. 

Guided by his earlier tests, Whitney 
built new and larger pens, eliminating 


NOVEMBER, 1939 


every possible corner where droppings 
might catch, and started raising larger 
dogs. Now he has fifteen pens, some of 
which accommodate such large breeds as 
greyhounds, bloodhounds, and great Danes. 
The pups stay out of doors even in winter, 
the wire-floor pens preventing them from 
tracking mud, slush, or snow onto their 
bedding in the inclosed wooden houses at- 
tached to the pens. 

Another advantage of the wire pens, 
Whitney points out, is the saving in space. 
“For those who want 
to keep dogs in a city 
back yard,” he says, 
“here is the ideal solu- 
tion. Litters of puppies 
can be kept in a pen 
with a minimum of 
trouble to their owner 
and a minimum of an- 
noyance to neighbors. 
For there is no bad 
odor, and we have 
found that we can dis- 
courage crying and 
whining merely by tap- 
ping on the wire under 
their feet.” 


First wire pen built. 
The cocker spaniel has 
puppies in the hutch 
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Minerals Do Tricks 
in Odd Laboratory 


“Puffed" slate floats on 
water, unlike plain slate 


Poured into this appa- 
ratus, salt sea water 
passes through mineral 
filters that purify it 


Microporate, a mate- 
rial made of lime and 
silica, can be nailed 
and sawed like wood 


122 


A spoonful of bentonite 
placed in a glass of 
water swells and solid- 
ifies instantly, like 
the piece shown below 


jm 


Recee that bend, or float in 
water, or can be sawed like wood, 
are the strange materials that oc- 
cupy the time of scientists in a lab- 
oratory of the U.S. Bureau of Mines 
at College Park, Md., whose business 
it is to study and develop various 
queer minerals for commercial and 
scientific uses. One of the most curi- 
ous of the specimens is slate rock 
that floats. Ordinary slate, which 
would instantly sink in water, is 
heated to a high temperature. It 
puffs up, and its normal free carbon 
changes to carbon dioxide impris- 
oned in sealed cells. The slate then 
floats. Bentonite, a new mineral ma- 
terial, is another queer performer. 
Dropped into water, the material 
swells up and jells almost instantly, 
which makes it a valuable substance 
for stopping underwater leaks 
where ordinary cement would wash 
out as fast as it was poured. Mi- 
croporate, another mineral made of 
lime and silica, can be sawed, nailed, 
and. otherwise worked like wood, but 
has the additional advan- 
tages of being extremely 
light in weight and also 
fireproof. In one amaz- 
ing laboratory demon- 
stration, a bucket of salt 
sea water is poured into 
a system of bottles and 
glass tubes, in which it 
passes through two spe- 
cial mineral filters. When 
it emerges, the water is 
no longer salt. 
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Odd Ice Boat 
Has Pivoted 
Sail of Wood 


Woop replaces canvas in the 
sail of a novel model ice boat 
designed by a European inven- 
tor. A radical departure from 
conventional designs, the orig- 
inal of this streamline craft has 
a sail made of lightweight, lam- 
inated wood, fashioned in some- 
what the same manner as the 
wing of an airplane. The sail is 
not controlled through sheets, 
or guide ropes, but is trimmed 
by means of a gear mechanism 
acting on the mast, to which the 
wooden sail is permanently at- 
tached. Although the sail swings 
at an angle of only a few de- 
grees to either side of the mid- 
dle of the boat, this is no disad- 
vantage, since ice boats always 
sail close-hauled, and the wood- 
en sail provides ample wind area 
to drive the craft over the ice 
at high speeds. The ice bvat's 
cockpit is protected from the 
weather by a sliding cover made 
of a transparent shatterproof 
material. 


Car Reflector Jiggles 


EASILY attached to any part of a car, a 
novel reflector button just marketed jig- 
gles constantly when an automobile is un- 
der way to gain the maximum attention of 
drivers of approaching cars. The button is 
attached to a steel spring that is resilient 
enough to vibrate the button even when the 


Model of novel ice boat. A gear moves the rigid wooden sail 


car is moving over the smoothest highway. This reflector button jiggles to get attention 


Nitrogen Gives Light Sponge Rubber 


Comparing weight of new sponge rubber and of ordinary type 
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ONLY one third as heavy as ordi- 
nary sponge rubber, a new type of 
rubber now available is said to be 
made up of millions of tiny sealed 
cells containing nitrogen. Since no 
oxygen can reach the interior of 
the product, and thus forward the 
process of oxidation which is rub- 
ber’s greatest enemy, the new ma- 
terial is said to have superior wear- 
ing power and durability. In ad- 
dition, the new rubber is declared 
to be exceptionally resilient. 
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Robert Weisel adjusting 
the chain drive to lift 
toy cars up an incline 
of his sixty-five-foot- 
long model roller coaster 


a ; . oe ‘ 
~ G ZAI AL 
\ \ EAD G ODG 
i AS 2 IPSs 
. ROCKETING at high speed over sixty-five feet of 
H 1g h -School Boy twisting track, tiny cars whirl around an amazing 
. scale-model roller coaster built by Robert Weisel, 
Builds Model of High Land, Pa., high-school student. In the photo- 
graph above, Weisel is shown adjusting the chain 
Roller Coaster drive that lifts the cars up one of the inclines. 


Sax Players Get Reeds 
of Plastic Material 


MOISTUREPROOF and resistant to splitting, 
reeds made of a new plastic material for 
use in saxophones, clarinets, and other reed 
instruments are said to be equal in tone 
quality and volume to cane reeds now gen- 
erally used. One of the new plastic reeds is 
shown at right, compared with a cane reed. 
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Rolling Schoolhouse 
Tours the Country 


STUDENTS from a _ middle-western 
school, living in a fully equipped “high- 
way yacht” and assembling for class 
each day in a different town, are trav- 
eling about the United States to visit 
historic sites and learn by observation 
as well as instruction. The school on 
wheels in which they are making the 
journey forms a combined dining hall 
and dormitory. Each night, the truck 
moves on to a new location. 


Students in the school on 
wheels lounging on their 
bunks. The bus travels dur- 
ing the night, parks by day 


Machine Trains Students in First Aid 


AUTOMATICALLY recording the exact pres- 
sure applied and the amount of air expelled 
from the lungs, a new mechanism aids in 
training beginners in the technique of arti- 
ficial respiration. The device, which is 
housed in a compact case measuring nine- 
teen by sixteen by fifteen inches, records on 
a graph data about the work of each 
student during a five-minute test. 
Variations in timing, in pressure, 
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and in the depth of a patient’s breathing 
are clearly shown, enabling the beginner to 
see exactly where he is making mistakes. 
The innovation also provides a quick and 
accurate means of checking up on the work 
of those experienced in reviving victims. 
According to the manufacturer, the device 
saves time and produces more uni- 
form results when used in connec- 
tion with instructing beginners. 


artificial-respi- 
ration trainer in use 
to tell if first-aid 


technique is correct 
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Gasoline Gets the Third 


N A vast natural prov- 
ing ground in south- 
ern California, em- 

bracing fourmountain ranges, 
two deserts, and several dry 
lake beds, sun-baked re- 
search engineers of the Ethyl 
Gasoline Corporation are pil- 
ing up staggering mileages on 
a fleet of trucks, tractors, and 
passenger automobiles to | 
gather data on fuel consump- 
tion, engine performance, and 
other factors that may pro- 
vide clews to increased pow- 
er and economy for all types 
of gasoline-driven motors. 
Rumbling at a snail’s pace 
around a make-believe plowed 
field on the bed of a sun- 
scorched dry lake, two farm 
tractors have already amassed 
a total of 8,000 miles. A 
heavy truck, groaning under 
a thirty-ton load of sand, has 


DRIVING TO SAVE GAS. As this test car travels 
over the proving ground, the engineer observer 
watches a gauge that shows gasoline consumption, 
anda panel registering car speed and wind velocity 


SAMPLING COMBUSTION PRODUCTS. With the 
ingenious valve at the left, samples of combustion 
products can be sucked into a glass bottle for analy- 
sis to determine weight of fuel and air in cylinder 


MILE-EATING TRACTORS. These two tractors, one 
towing the other as shown below, have piled up a 
total of more than 8,000 miles in tests that may 
mean greater power and economy for farmers 


De ree SCIENTISTS WEAR OUT CARS 
g TO GIVE YOU MORE MILEAGE 
been driven more than 250,- 
000 miles—equal to ten times 
around the globe—over 
courses ranging from 200 
feet below to 7,000 feet above 
sea level. Passenger cars, 
carrying directional wind 
vanes, speed around a dry- 
lake course with, against, and 
across the wind, constantly 
accelerating and decelerating 
between ten and sixty miles 
an hour. These test cars 
have been driven a total of 
over 2,000,000 miles. 


MORE POWER TO YOU is 
the purpose of chemical tests 
like this, in which a sample 
of the exhaust gases taken 
from a cylinder are analyzed 
to find the amounts of car- 
bon dioxide, carbon monox- 
ide, and oxygen they contain 


SPEEDOMETER FIFTH WHEEL. As a test car 
speeds around a circle on a dry lake, this wheel 
follows the contour of the ground to measure the 
speed. The wheel drives a magneto connected to a 
voltmeter calibrated to register in miles an hour 


AUTO WEATHER VANE. 
The box mounted on the car 
at the right houses an ane- 
mometer to gauge the speed 
of the wind, while the vane 
on top registers on a dial 
the direction of wind with 
reference to the direction 
of travel. In this test, ac- 
celeration and deceleration 
of cars are checked between 
ten and sixty miles an hour 


Scene in a road-test car. Note 
the distortion by sheet glass in 
the side windows, and clear im- 
age in the plate-glass windshield 


Tests Measure Eye Strain 
Caused by Car Windows 


FOLLOWING a ten months’ series of intensive 
experiments with a battery of ingenious optical 
testing machines in the laboratory and on the 
road, Dr. Andrew H. Ryan, of Chicago, Ill., work- 
ing in conjunction with the research staffs of the 
Fisher Body Division of General Motors and the 
Libby-Owens-Ford Glass Co., recently revealed 
that passengers looking at an angle through the 
side windows of closed cars suffer sixty-two per- 
cent less eye fatigue when the automobile is 
equipped with safety plate glass than when 
safety sheet glass is used. Distortion from sur- 
face irregularities in sheet glass, which is 
not ground and polished like plate glass, 
was found to cut down the ability of passen- 
gers to read highway signs. In comparison 
with plate glass, the results indicate, sheet 
glass produces double the number of eye- 
strain symptoms, and reduces the ability to 
judge distances by about eighty percent. 


This device tests 
the ability of the 
eyes to read letters 
and figures exposed 
briefly behind glass 
of different kinds 


Another of the odd 
instruments used in 
the tests. It meas- 
ures the effects of 
eye fatigue on the 
subject's vision 
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Skater Performs 
on Tiny Ice Rink 
in Store Window 


Wuat is said to be the 
world’s smallest ice-skat- 
ing rink was_ recently 
constructed in a display 
window of a New York 
City furniture store as a 
novel means of letting 
passers-by and possible 
customers know about the 
cool shopping conditions 
afforded by the store’s 
new air-conditioning plant. 
Measuring only twelve feet 
long and six feet wide, the 
rink was placed immedi- 
ately behind a sidewalk 
window, and decorated on 
three sides with evergreen 
branches and artificial 
snow to give it an outdoor 
effect. A figure skater 
was then hired to perform 
on the tiny rink, as shown 
at the right. This miniature ice carnival made a novel display for a store window 


Jinricksha Lawn Mower Saves Time (and Work) 


ACCORDING to Mike Steddom, groundskeeper at the Uni- 
versity of Oregon in Eugene, efficiency and not laziness is 
the reason why he constructed the odd jinricksha lawn 
mower pictured below. Starting with a gasoline-driven 
hand mower, Steddom secured an old wheel chair 
and hooked up the two. Now he can relax at his 
work of cutting grass on the athletic fields, and 
still do the job faster than if he walked. 


Mike Steddom hard at work operating 
a combination wheel-chair lawn mower 
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Attaching lighting 
j units to the side 
\ of the small airship 
for a night: cruise, 
The ten frames 
fasten on like 
window screens 


One of the lighting units is seen at the 
right. Its maze of crisscross and curving 
neon tubes can form any letter or numeral 


= 


Power for the lights is supplied by this 
tiny generator, which is connected to one 
of the motors that run the tiny dirigible 
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ILLBOARD blimps, carrying flashing 
B neon signs through the night sky above 
big cities, form the latest innovation in 
spectacular advertising. The aerial electric 
signs, developed and patented by Goodyear 
Rubber Co. experts, spell out sentences a 
word at a time like many of the big dis- 
plays on New York’s Great White Way. 
Ten lighting units, each approximately 
six feet high and four feet wide and formed 
of a maze of curving and zigzag neon tubes, 
are attached to the side of the semirigid 
dirigible before the take-off. An ingenious 
hooking arrangement permits them to be 


eaeerecceee 


Section of the 
switching tape 
that spells out 
"POPULAR 
SCIENCE" 
as at the right 


attached or removed in a few minutes. Each 
unit is capable of producing any number or 
any letter of the alphabet. 

During the flight, an automatic mecha- 
nism makes the proper contacts to spell out 
the desired words on the side of the blimp. 
Perforated tape, similar to that used in 
player pianos, runs through the switching 
mechanism, the perforations tripping me- 
chanical fingers to make the electrical con- 
nections. The sign remains the same until 
the next series of perforations is encoun- 
tered, flashing on another series of letters. 

The tape, prepared in a special machine 


Cruising over the city, the blimp flashes its advertising message, a word at a time 


After one word has been lighted for a sufficient time, the next shines out in turn 
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Oitlinediagaincr a 
night sky, the odd 
flying billboard is 
visible to millions 
in the crowded city 


When new "copy" 
is received by ra- 
dio, it can be re- 
corded on tape 
with this apparatus 


Switching mechanism in which perforated tape makes contacts to spell words 


Loops of tape for various 
advertising messages are 
stored in this handy rack 


ferent tapes are taken 
aloft for use during 
a four-hour advertis- 
ing flight. Once, a se- 
ries of signs that re- 
quired an hour and a 
half to display were 
incorporated in a sin- 
gle roll. 

Throughout each 
flight, the men in the 
control room of the 
flying billboard keep 
in touch with the base 
hangar. If it is de- 
sired to run a new 
series of words, a tape 


resembling a typewriter, is cemented into can be prepared quickly by means of a 
an endless loop when the same series of small punching machine carried in the air- 


words are to be repeated over and over ship. 


again. Usually, from fifteen to thirty dif- Besides flashing out the words of adver- 
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tising slogans and the names of prod- 
ucts, the new service is being used to 
announce special news events, to give 
weather reports and to aid various 
civic activities. And in wartime, it 
may be used to warn citizens. 


Tapes are usually prepared 
in advance at the ground 
| headquarters on a machine 
operated like a typewriter 


Weather maps are studied 
carefully before a flight, 
as at left, to make sure 
that wind and other con- 
ditions will be favorable 


From this radio station at headquarters, orders can be sent for new "ads" while the blimp is aloft 
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Dr. Smith trains a microscope on a poisonous insect 


Toy Gun Blows Bubbles 


SOAP BUBBLES are the projectiles fired 
from a toy gun placed ‘on the market not 
long ago. A mouthpiece located at the butt 
end of the barrel has two separate holes for 
blowing small or large bubbles. Rapid blasts 
of air directed through both holes in the 
mouthpiece will produce a cloud of minute 
bubbles. To “load” the bubble gun, the muz- 
zle end is simply dipped in a pan or dish of 
soapy water. 
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Finds Poisonous Insects 
Are Often Overrated 


MAKING detailed studies of poisonous in- 
sects is the job of Dr. Ralph H. Smith, pro- 
fessor of entomology at the University of 
California at Los Angeles. Many of the in- 
sects whose bite most people consider deadly 
are actually harmless, Smith has deter- 
mined. The sting of a common bee, he 
claims, is potentially more dangerous than 
the bite of a scorpion. Also overrated, he 
says, is the tarantula, whose fangs lead 
many people to believe that its bite is always 
fatal. Even the lethal powers of the black- 
widow spider, Smith says, are exaggerated. 


Air is blown into a mouthpiece at butt end of gun 


House Is Made 
of Foods for 
Healthy Teeth 


NICKNAMED the “vi- 
tamin house,” a model 
dwelling displayed at a 
recent convention of the 
American Dental Asso- 
ciation was constructed 
of foodstuffs containing 
all the vitamins neces- 
sary to the development 
and preservation of 
sound, healthy teeth. 
The house and its fur- 
niture were made of ce- 
reals, cookies, fruit, and 
nuts; the foliage and 
shrubbery surrounding 
the building consisted 
of spinach and fruit. 


Lome 


Children sampling the "toothsome" morsels of which the house was built 
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GOLD-PLATED ROSEBUDS and copper- 
plated bunches of grapes were recently dis- 
played at an electroplating convention in 
New Jersey. 


LONGEST MUSCLE in the human body is 
the sartorius which runs from the hip to the 
knee. 


THIRTY THOUSAND BEES, in a swarm, 
once descended on a boy riding a bicycle 
along a country road. 


SEVENTY percent of the smoke from a pipe 
is steam. 


TWENTY THOUSAND four-leaf clovers 
have been collected by Mrs. Florence M. 
Smith, of Detroit, Mich. 


UNMOLESTED, birds would increase from 
four to five times as fast as animals. 


MOTORISTS in Cheyenne, Wyo., can be 
fined $100 for leaving their parked cars un- 
locked. 


AVERAGE Americans consume about one 
ton of food a year apiece. 


GWAN, | DONT 
WEIGH A POUND 


PEARLS are sometimes formed around 
tiny fish that enter oyster shells in the 
tropics. 


WINETASTERS sometimes become so ex- 
pert they can tell whether the grapes from 
which a beverage was made grew on the 
sunny or the shady side of a hill. 


MORE than fifty percent of the world’s 
population lives on five percent of the 
earth’s surface. 


AND THAT'S WHY, 
WE HAVE WARS! 
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AUXILIARY WINGS * 
OPEN OUT LIKE FANS 


SLOTS IN MAIN” 
WINGS HOUSE 
AUXILIARY WINGS 


How fan-shaped auxiliary wings would be extended 
for take-offs and landings at moderate speeds 


Telescoping Wings Allow 
Planes To Land Slowly 


TO MAKE it possible for high-speed air- 
planes to take off and land at reasonable and 
safe speeds, Michael Gliwa, of Chicago, IIl., 
has developed a novel system of telescop- 
ing auxiliary plane wings. Spreading out- 
ward, platelike sections slide from a hollow 
storage slot in the trailing edge of the 
plane’s fixed wing, as illustrated above, to 
increase the effective wing area of the plane. 


Tool Shapes Brake Lining 
To Eliminate Car Noise 


SQUEAKS, chatter, and other noises caused 
by the improper fitting of an automobile 
brake shoe and lining into the brake drum 
are said to be eliminated by a new tool. After 
the lining has been attached to the shoe, both 
are shaped to the correct are by a gradual 
bending process with the tool. 


Shaping a brake lining and shoe with the new tool 
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Gyroplane Design 


Is College Course 


EEPING pace with a revived inter- 

national interest in helicopters, 
autogiros, and other types of rotating- 
wing aircraft (P.S.M., Feb. '39, p. 
124), the College of Engineering of 
New York University, in New York 
City, has recently established a course 
in gyroplane design that is said to be 
the first of its kind in the world. Un- 
der the direction of Dr. Alexander 
Klemin, aeronautical engineer and consult- 
ant, graduate students of general aeronau- 
tics study the special theories of aircraft 
that substitute whirling blades for station- 
ary wings, and test these theories by 


practical experiments in laboratories, class- 


Students on the "balance platform" 
at left record results of tests made 
on an experimental gyro rotor de- 
signed by one of them, and hung 
by wires in the tunnel seen below 


rooms, and in the school’s nine-foot experi- 


mental wind tunnel. The photographs on 
this page show some of the varied activities 
of the gyroplane students, including class- 
room “skull practice” in the illustration be- 
low, and work in and atop the wind tunnel 
in the two photographs 
above. Thestudentsare 
encouraged to conduct 
independent research 
and develop their own 
design theories. Lab- 
oratory work will also 
be conducted in close 
codperation with lead- 
ing American airplane 
and autogiro manu- 
facturers, in an inten- 
sive effort to advance 
gyroplane knowledge, 


Dr. Alexander Klemin 
delivers a blackboard 
talk to pupils in the 
world's first school of 
gyroplane design 


Bananas Thrive in 
Vertical Greenhouse ae 


AS AN interesting hobby and as a means of all 
attracting customers to his store, John F. 
Pitts, Fayetteville, Tenn., grocer, raises his 
own crop of bananas in a curious vertical 
greenhouse. Pitts planted a twelve-inch sprout 
of the tropical tree in 1936, kept it in his store ‘ 
during the winter, and transferred it to open 
ground in the spring. When fall came, he 
built the odd greenhouse pictured at the right 
to protect it from the frost. The tree is now 
more than twenty feet tall and has yielded its 
first crop, six hands of Tennessee bananas. 


John F. Pitts with his Tennessee bananas, 
grown in the odd greenhouse shown above 


Truckman Finds ; 
"Gold Mine" in 
Peach-Pit Fuel 


NINE years ago, R. 
Hensley, of San Lean- 
dro, Calif., was making 
a bare living trucking 
peach pits from a can- 
nery and dumping them 
into San Francisco Bay. 
But as the result of a 
bright idea he had, he 
now makes a profitable 
income selling the pits 
as fuel. Sun-dried in 
an open field, the pits 
are said to give as 
much heat and to last 
as long as hard coal. 
The low-cost fuel is 
used in home furnaces, 
stoves, and grates. 


ike ale . 


Once thrown away, these péach-cannery by-products now are used as fuel 
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Fish Furnish Leather 
for Making Shoes 


FISH SKINS, specially dried and tanned, 
are now being used in Italy for the manu- 
facture of shoes. Six or seven skins pressed 
tightly together into one thickness are 
shaped info shoe uppers that are said to be 
strong and serviceable. Although the fish- 
skin material is made especially for shoes, 
it is also used for making machine belts and 
brake linings. 


Fish-skin shoes—and some of the raw material 


Gas Keeps Berries Fresh 


FRESHLY picked strawberries and rasp- 
berries placed in a cool, gas-tight room and 
treated with a thirty-five to forty-percent 
concentration of carbon dioxide for from 
four to seven hours are said to keep fresh for 
forty-eight or more hours longer than ber- 
ries not given this treatment. 


Dolls Have Flexible Limbs 


FLEXIBLE arms and legs that can be twist- 
ed in any direction are the outstanding fea- 
ture of a new doll to be on the market before 
Christmas. The limbs of the doll are made 
of braided wire so that children can twist 
or pull them to make the doll assume any 
attitude desired. Two of the new playthings 
are seen at the right, posed to represent a 
step in a dance routine. 
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Four-Bladed Propeller 
Tested for Planes 


BELIEVED by aeronautical experts to pres- 
age a new trend in propeller design for all 
types of airplanes, a four-bladed propeller, 
shown in the photograph above, is now 
being tested on a U.S. Army pursuit plane. 
With the new four-part prop, engineers 
state, engine power may be increased from 
its present maximum without increasing 
the length of propeller blades. For, if two 
or three-bladed propellers were used with 
more powerful engines, it is explained, 
blades would have to be longer, thereby ne- 
cessitating heavier landing gear to afford 
the required clearance with the ground. 


These dolls are so limber they can do modern dances 
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Towed by a speeding car, this daring 
in for a nasty spill if she doesn't wat 


Dry-Land ‘“‘Aquaplaning” 
Is Thrilling New Sport 


“AQUAPLANING” on dry land, towed by a 
speeding car, makes a risky but thrilling sport 
introduced by junior college students at St. 
Petersburg, Fla. By shifting his weight, a 
skillful rider can swing the board in wide arcs 
from side to side. He must lean far backward 
to keep its front in the air, since the board, 
unlike those used in the water, has a constant 
tendency to flatten out—and collision with a 
half-buried rock would mean a none-too-gen- 
tle spill. 


Polish Plane Packs Guns in Its Pants 


‘War PLANES now even car- 
ry guns in their “pants.” The 
illustration at right, of a new 
Polish fighting craft, shows 
how a machine gun is at- 
tached to the streamline fair- 
ing of the undercarriage. 
Like other guns installed in 
the plane, it is fired by re- 
mote control from the cock- 
pit, as the pilot points his 
machine head-on at the tar- 
get. In contrast, designers of 
American fighting planes 
prefer to mount the guns 
elsewhere, so that the land- 
ing gear may be retracted in 
flight for less wind resistance 
and greater speed. 
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T , 
Machine gun on plane's undercarriage. It is fired by remote control 
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Elaborately carved 
flasks from the East 
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OLLECTING powder and 

shot containers—dating 

from before the time of 

Columbus to the last pow- 
der flask patented in 1891— is the 
unique avocation of C. Stanley 
Jacob, of Plainfield, N. J. 

A powder horn of the Revolu- 
tionary War, a family heirloom giv- 
en him thirty years ago by his 
grandmother, started Jacob on his 
strange hobby. Since then, he has 
begged or bought every ammuni- 
tion container that he could find— 
including powder horns and flasks, 
shot flasks, powder kegs, canisters, 
and bandoleers. As a result, his at- 
tic museum now contains more 
than 1,200 pieces, all different; 
probably the largest collection of 
the kind in the world. In the opin- 
ion of experienced collectors, it is 
worth fully $100,000! 

A flask of Juan Sebastian del 
Cano, vice admiral of Magellan's 
fleet; horns of the pirate captains 
of Sir Henry Morgan; powder con- 
tainers of African savages, Per- 


sian princes, and American pio- 
neers, are among the items in this 
odd collection which bring history 
vividly to life. Other unusual pieces 
include containers made from deer 
antlers, shin bones, hip bones, 
gourds, tortoise shells, lobster 
claws, and jade. Some of the most 
elaborate pieces are Turkish and 
Persian, made in exquisitely carved 
ivory, engraved brass, or wood in- 


Two tricky ammunition containers. The up- 
per one dispenses both powder and ball 


C. Stanley Jacob in the attic museum that houses his remarkable collection 
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laid with delicately tinted mother-of-pearl. 

Most ammunition containers were de- 
signed to hold only either powder or shot, 
but Jacob has a few rare models that are di- 
vided into compartments to hold and dis- 
pense both. Some of the brass French pow- 
der flasks of the late eighteenth century 
have gun wrenches in the middle, and a 
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By ROBERT E. MARTIN 


The collector with 
some powder flasks 
made from bones and 
antlers and carved 
in elaborate designs 


Every flask in this 
group was made from 
a different material, 
including tortoise 
shell and lobster claw 


screw -driver 
blade at one end. 

Gathering this 
great collection 
has required not only a small fortune in 
money, but a vast amount of work, patience, 
and strategy. Generally Jacob buys his 
horns, or gets them by trade. He has 
one horn which the owner would not sell 
at any price. He waited ten years. The man 
finally died, and Jacob bought the priceless 
horn at auction for a dollar! 
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DoG POWER drives an odd vehicle con- 
structed by Z. Wiggs, eighty-year-old dog 
trainer and former railroad worker of Den- 
ton, Tex. Operating on the squirrel-cage 
principle, the dogmobile has a giant central 
wheel which is revolved as a dog walks or 
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yhere 


Ship models like this changed W. C. Leavitt's hobby into a good business 


Z. Wiggs out for a 
spin in his pooch- 
mobile. A one-dog- 
power squirrel cage 
drives the vehicle 


or 
*$H5, 


Walldne the Dog Drives Poochmobile 


runs on its inside surface. The four-legged 
canine engine is anchored to a central shaft 
by a special collar. Power is transmitted to 
rear drive wheels by means of a belt-and- 
pulley mechanism which the driver controls 
by a “gearshift” lever. 


Ship Models 
Made HisOwn 
Ship Come In 


YEARS ago, Walter C. 
Leavitt, of Warren, Me., 
used to spend part of his 
spare time making scale 
models of famous sailing 
ships. So accurate and 
so detailed were his mini- 
ature vessels, however, 
that he soon was in de- 
mand by maritime mu- 
seums all over the world 
as an expert repairman 
for their old ship models. 
Then orders for new mod- 
els began to pour in, 
and Leavitt has built 
more than 200 model ves- 
sels which are now dis- 
played in museums in all 
corners of the globe. 


i 
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Famous Cog Railway Goes Streamline 


TREAMLINE, Diesel-powered trains are 
now being introduced on the cog railway 
that hauls sight-seers to the summit of 
Pike’s Peak, Colo., 14,109 feet above sea 
level. Replacing steam-driven engines, the 


This Powder, They Say, 
Keeps the Dogs Away 


PRACTICALLY odorless to humans, a pow- 
der now available is extremely offensive to 
canine nostrils. When the powder is sprin- 
kled on sofas, chairs, or personal belongings 
such as shoes or slippers, dogs will not go 
near the items. And when dusted onto the 
threshold of a room, it is claimed, the pow- 
der will keep dogs from entering. 
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Diesel-electric train on the cog rail- 
way up Pike's Peak, Colo. Left, engine 
compartment with three generator units 


Diesel motors installed in the train’s 
power car are said to cut running 
time by thirty percent, while slic- 
ing operating costs in half. Driving 
electric generators that supply 
power to motors geared to the cogs, 
three Diesel units are mounted in 
the locomotive at an angle of nine 
degrees from horizontal. Each acts 
independently, and any one motor 
will supply sufficient power to haul 
the observation car up the twenty-five-per- 
cent grades. Coming down, the electric mo- 
tors act as generators and serve as brakes, 
resistance units absorbing the electric cur- 
rent created, thereby controlling the speed. 


Pups won't chew slippers treated with this powder 
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Audible Darkroom Timer 


Exact timing of any of a number of 
photographic operations necessarily 
carried out in absolute darkness is pos- 
sible with a novel “audible timer” in 
which a hammer strikes off the seconds 
with taps that can be easily heard. Op- 
erating on alternating house current, 
the device has a constant-speed motor 
which is controlled by a handy switch 
that is easy to find in the dark. 


Note the accessi- 
ble switch on top 
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Latest Aids 


Three-Compartment Tank 
Simplifies Developing 


THREE compartments in a single de- 
veloping tank just introduced are said 
to simplify developing operations in the 
amateur darkroom. Each compartment 
has its own light-tight cover and a drain 
plug. The adjustable film rack takes 
either film pack or cut film up to 
four by five-inch size. The compart- 
ments are filled with developer, 
stop-bath, and hypo before use. The 
rack of films is then immersed in 
the liquids in the proper order for 
the required periods, without the 
need of draining or refilling. A 
special slow-drain plug is provided 
to convert the stop-bath compart- 
ment into an efficient washing com- 
partment by simply inserting it in 
place of the regular plug. 


There's no draining and 
filling between opera- 
tions with this three- 
compartment film tank 


Chemical-Resistant Paint 


RETOUCHING of other things than pictures is 
sometimes a necessity for amateur photogra- 
phers. To satisfy this need, a new “enamel-base”’ 
paint is now marketed for touching up trays, 
sinks, and other porcelain or enamel-finished 
articles that occasionally chip or become dis- 
colored from use. The paint is said to be re- 
sistant to both acids and alkalies, and to all 
the chemicals commoriy used in photography. 
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This easel stores printing paper and 
makes fixing of print margins easy 


Flash Gun Fits in 
Range-Finder Slot 


DESIGNED to fit the built-in 
sockets for range finders with 
which several makes of minia- 
ture cameras are equipped, a 
compact new automatic flash 
gun now available can be 
slipped quickly on or off a cam- 
era. Synchronized with the 
shutter, it is effective at shut- 
ter speeds of from 1/200 to 
1/1,200 of a second. 
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Photography Fans 


Lever on Easel Adjusts Margin 


SIMPLY moving a lever on the side 


of the new enlarging easel pictured in 
use at the left sets any desired mar- 
gin up to two inches on the finished 
print. 
setting the lever at the proper point. 
Additional margin spacers are pro- 
vided on the outside of the device. An- 
other feature of the easel is a light- 
tight compartment underneath the 


A calibrated scale facilitates 


focusing board itself, where the 
sensitized enlarging papers can be 
stored safely, yet be literally at the 
user’s finger tips when they are 
needed. Of simple design, the de- 
vice is sturdily built. The circular 
inset shows a close-up of the lever 
which is operated by pressing it 
toward the easel or away from it, 
its legible figures indicating the set- 
ting at a glance. 


Shutter Makes Oblong Fade-Outs 


ATTACHED to the lens of 


any eight or sixteen-milli- 
meter movie camera, the 
cable-release-operated de- 
vice pictured at the right 
and below permits ama- 


teurs to make 
gradual “fades” 
at the ends of 
their movie shots. 
Its special design 
keeps the picture 
oblong in shape 
until the very 
end, a _ feature 
often lacking in 
fade-outs. 


Pressing the cable 
release gradually 
closes the oblong 
opening so that a 
fade-out movie is 
produced. The 
fading scene re- 
tains its oblong 
shape to the end 
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Counting five points for each poser you get right, you should be able to get eighty—that 
is, if you want to call yourself good. Ninety is excellent. Check your results on page 248 


To tune in different stations, radio fans 
adjust (a) rectifiers (b) variable con- 
densers (c) recuperators (d) airfoils. 


When a rattlesnake wants to sound its 

rattle, it (a) snaps its teeth (b) wiggles 
its tail (c) shakes its head (d) sheds its 
skin. 


3 A scalene triangle has (a) no sides equal 
(b) two sides equal (c) all sides equal. 


4 Diapasons are (a) things you put on 

small babies (b) attachments to regulate 
the aperture of camera lenses (c) people 
with split personality (d) stops of an organ 
(e) instruments to measure inside diameters. 


5 Even if you aren’t a crossword-puzzle 

addict, you should know that Australia 
has an ostrichlike bird called the (a) auk 
(b) yak (c) emu (d) gnu. 


Fluids that dissolve in each other, like 
alcohol and water, are said to be (a) 
viscous (b) miscible (c) volatile (d) friable. 


A solid used as a lubricant is (a) saw- 
dust (b) camphor (c) graphite (d) 
fuller’s earth. 


8 The middle part of an insect’s body is 
called its (a)*torso (b) fuselage (c) 
thorax (d) interregnum. 


Abalones live in (a) shells (b) adobe 
huts (c) auto trailers (d) African jun- 
gles (e) rotting beams of frame houses. 


(@) An important ingredient of paint is 


(a) castor oil (b) palm oil (c) linseed 
oil (d) oil of vitriol. 


146 


11 The best thing to do with arable land 

would be to (a) raise sheep on it (b) 
farm it (c) drill it for oil (d) surround it 
with fortifications (e) flood it to form an 


artificial reservoir. 

12 A plane table is (a) a type of sketch- 
ing board used by surveyors (b) the 

landing deck of an aircraft carrier (c) a 


carpenter’s workbench. 

] 3 Malleable metals (a) melt at low tem- 
peratures (b) may be pounded into 

thin sheets (c) rust easily (d) are extreme- 

ly brittle. 


14 The specific gravity of a liquid is (a) 

the distance one drop will fall in one 
second (b) the ratio of its density to that of 
water (c) the amount of pure salt that will 
dissolve in 100 cubic centimeters, at twenty 
degrees centigrade. 


15 


16 “Multiply by nine fifths, and then add 

thirty-two” is a handy rule for (a) de- 
termining what you should weigh at your 
age (b) converting temperatures from centi- 
grade to Fahrenheit (c) finding the circum- 
ference of a circle, when you know its 
diameter. 


Elephants (a) neigh (b) moo (c) bleat 
(d) trumpet (e) roar (f) hiss. 


17 If John Jones walks in his sleep, he’s a 
(a) hypochondriac (b) dipsomaniac (c) 
misanthropist (d) kleptomaniac (e) som- 


nambulist. 

18 “Spirogyra” is the name applied to (a) 
a disk-shaped nebula (b) an airplane 

of rotating-wing or “windmill” type (c) a 

microscopic fresh-water plant (d) a gyro- 

scope used to keep ships from rolling. 


] A smelter (a) is a small Diesel-pow- 
ered fishing boat (b) extracts metal 

from ore (c) samples the odors of perfumes 

before they are put on the market. 

20 A zoo would be a likely place to see 
a (a) lathe dog (b) powder monkey 


(c) lounge lizard (d) sea lion (e) Trojan 
horse (f) hydraulic ram. 


POPULAR SCIENCE 


Un-Na 


Un-Natural History <2... 
[ary ae 


‘To CRASH THE GATE OF A BEEHIVE, 

_ THE DEATH’S-HEAD SPHINX MOTH 
IMITATES THE CALL OF THE 
QUEEN BEES ONCE INSIDE, IT LAYS 
EGGS THAT HATCH INTO 
PARASITE CATERPILLARS ? 


THE WRYBILL, oF NEw ZEALAND, HAS THE END OF 
ITS BEAK BENT TO THE RIGHT/ IN HUNTING SHELLFISH 
AND INSECTS, IT RUNS AROUND STONES FROM LEFT 


TO RIGHT, SO IT CAN REACH AFTER ITS FOOD 
WITH ITS RIGHT-HANDED TOOL! 


ae — cor 


IF YOU SAT DOWN TO AN OYSTER 
DINNER IN SOUTHERN AUSTRALIA, 
YOU'D PROBABLY BE SERVED ONE 
OYSTER / THE DELICIOUS PORT 
LincOLN MAMMOTH OYSTERS >| 
ARE OFTEN MORE THAN A FOOT ACROSS! 


AND HERE'S ANOTHER FREAK 
BILL/ THE CURIOUSLY TWISTED : 
BEAK OF THE CROSSBILL |S) setyn) 
—§ THE PERFECT TOOL FOR OPENING PINE CONES, 
ON THE SEEDS OF WHICH THIS BIRD FEEDS! 
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25: 5 RRS URIBE 


THOUGH GENERALLY AS 
MEAN AND TREACHEROUS AS 
OTHER WOLVES, THE FEMALE 


TIMBER WOLF Is A Goop 
MOTHER/ SHE NEVER KILLS ¢ 

AND EATS HER YOUNG AS THE ” 
PRAIRIE WOLF 15 KNOWN TO DO! 


_— 
“IT1is SAID THAT 


| LOGGERHEAD TURTLES “> 


FEED ON THE RED-HOT, STINGING Sa 


_ PORTUGUESE MAN-OF-WAR 


AND LIKE IT? THERE'S NO 
ACCOUNTING FOR TASTES S 
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SEWING WITHOUT A NEEDLE is made pos- 
sible by a new chemically treated material that 
requires only the warmth of an iron, applied 
through a dry cloth, to join two layers of it 
together. The gayly striped curtains at the 
left were created by this method, including 
the hems, heading, and bands of bright color 


DRINK PROTECTORS. Rubber caps placed on 
beverage glasses keep drinks cold and clean un- 
til they are served. Ornamented with artificial 
flowers, the coverings fit glasses of any size 


Applying colored stripes to curtains. 
The. warmth of the iron "sews" them on 


WADDING POLISH. Polishing metals, mir- 
rors, tiles, and enameled surfaces is sim- 
plified by the novel material below. For 
use, a piece of the chemically impregnated 
wadding is torn off the pack, as pictured 


EGG SEPARATOR. It's no 
trouble to separate the yolk 
from the white of an egg if 
you use this handy device. 
The edgiis dumped into the 
container and a handle is 
turned. The white drains off 
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SILK STOCKINGS can be laundered in 
three minutes with the outfit pictured at 
the right. The hose are placed ina double- 
globe "shaker" and swirled with water and 
lather from a special silk soap. Drying 
is done on a wire frame that is adjust- 
able to insure a fit. The method is said 
to restore the elasticity of the stockings 


FOUR-IN-ONE SAUSAGE, Four kinds 
of appetizers are combined in the 
sausage loaf below. In making cana- 
pes, the loaf is sliced across and 
the various sections are broken apart. 
Flavors include corned beef, spiced 
ham, liver, and ham and cheese 


SANDMAN'S HELPERS. This youngster was sent off 
to dreamland by a tickless clock, a soft light represent- 
ing a dwarf, and a toy rabbit that hums a drowsy lullaby 
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CARBONATED BEVERAGES are kept 
active by a new attachment which has 
a point that is driven through the bot- 
tle cap. A screwlike valve allows the 
beverage to fizz out for mixing drinks 
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He looked into the muffler 
and began to laugh. "What's 
the joke?" Knowles inquired 


Gus Solves a Stinger 


EORGE KNOWLES is one 
of those lucky fellows who 
don’t have to let the chore 
of earning a living inter- 

fere with their having a good long vacation 
every year. He takes off six weeks each 
summer, and he always spends them in the 
same way—fishing up in the State of Maine. 

So when George, much sunburned and 
looking better than a million dollars, drove 
his big car into the shop of the Model Ga- 
rage late one afternoon, Gus Wilson grinned 
widely, tamped the glowing long cut down 
in the bowl of his old pipe, and set himself 
to hear all about the big ones that George 
had caught and the bigger ones that he had 
let get away. 

But when George climbed out of his car 
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and shook hands he looked preoccupied, and 
very apparently his mind wasn’t dwelling 
on his piscatorial triumphs. ‘Hello, Gus,” 
he said. “Mighty glad to see you! Every- 
thing all right with you? ...Good!... 
Yes, I had a grand time—tell you all about 
it sometime soon. But right now I’ve got 
this darned car on my mind. It’s the most 
expensive car I’ve bought for years—that’s 
why I let it stand in my garage and took 
Jack’s old open car up to Maine with me. 
There’s only six thousand miles on the clock 
of this bus, Gus, but she isn’t running right. 
Not at all right!” 

“That’s queer,’ Gus said. “I remember 
that she was in perfect condition just before 
you went away. .. No chance that some one 
was joy riding in her while you were gone, 
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is there? Stranger things have happened.” 

“No chance at all!” George maintained. 
“Everything in the garage was exactly as I 
had left it—wheels jacked up to save the 
rubber, and so on.” 

“What seems to be the matter?” 
wanted to know. 

“I can’t put my finger on it,” George said. 
“Everything seems to be working perfectly, 
but the car hasn’t got any pep. Every time 
I drive it I think it’s going to bog down with 
me. It never does—but that’s the feeling it 
gives me. Take a run down the road in her, 
Gus. You'll see what I mean before you've 
gone a mile.” 

“Sure thing,” Gus agreed. He slipped a 
cover over the driver's seat and got in. 
George Knowles walked around and got in 
beside him. 

Gus stepped on the starter. The engine 
took off promptly and purred smoothly. He 
backed out of the shop, and started to drive 
slowly down the road. “Runs smooth as 
cream,” he told Knowles. 

“Yes,” George agreed, “she runs smooth- 
ly enough. But step on her, and you'll see 
what I mean.” 

Gus pressed his foot down on the accel- 
erator pedal. The car picked up speed, but it 
had a queer feel to it. “Yes,” he said, ‘‘you’re 
dead right, George. Something’s wrong 
somewhere. The en- 
gine is running per- 
fectly, but the car 
hasn't got any surge. 
She runs just the way 
I feel after I’ve eaten 
a big lunch on a hot 
day. I'll take her back 
to the shop and give 
her the once-over.” 

“Right,” George 
agreed. “Let me out 
at my house, will you? 
You can give me a 
ring when you get her 
fixed up, or when you 
find out what's the 
matter with her, if it’s 
anything serious.” 

Back in the shop, 
Gus refilled his pipe 
and then did some 
steady thinking. If 
Knowles’s car had 
been an old one, or 
even a car on which 
he never had done any 
work, its lack of surge 
and pep would have 
suggested several pos- 
sible troubles to him. 
But the car was next 
door to new, and Gus 


Gus 
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Maybe Somebody “Put the Bee” 
on George Knowles, But Good 
Luck and Carbon Monoxide Kept 
Him from Getting Stung, Anyway 


By MARTIN BUNN 


had done enough little jobs on it to be sure 
that it had been in perfect condition just be- 
fore George had laid it up while he took his 
six-week vacation. 

After thinking things over for a few min- 
utes Gus decided that the carburetor choke 
valve might be sticking, but on examining 
it he found that it was working perfectly. 
So was the float. A careful check of the 
timing disclosed nothing wrong. Fuel trou- 
ble was out: except when he was off on long 
trips George Knowles always bought his 
gasoline at the Model Garage, and Gus takes 
good care that there is nothing wrong with 
the gas that he sells. 

He was scratching his head over the puz- 
zle when Joe Clark called to him from the 
office that he was going home. Glancing at 
the clock, Gus saw that 
it was a half hour after 
closing time, and realized 
that he was hungry. So 
he locked up the shop, 
got into his car, and 
drove downtown to get 
his dinner. 

One reason why Gus 
Wilson is a top-flight au- 
tomobile mechanic is that 
he’s neyer able to stop 
thinking about a puzzling 
job until he has evolved 
a way of licking it. So all 
the time he was eating 
he was thinking about 
Knowles’s car. “Never 
heard an engine that ran 
more nice and quiet,” he 
said to himself. “Hey! 
Maybe that’s it! That 
engine of George’s runs 
too quiet! By gum! I'll 
have to take a look!” 

He hurried through his 
dessert, drove back to 
the garage, let himself in, 
and switched on the shop 


Gus started the motor, walked to the back of 
the car, and put his hand over the exhaust 
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lights. While he was taking off his coat he 
heard a car stop outside and then drive off, 
and a moment later George Knowles came in. 

“Just happened to be passing with a 
friend,” he explained, “and saw your lights 
go on. Well, have you found out what’s the 
matter with that bus of mine?” 

“No, I haven't,” Gus told him. “But while 
I was eating my dinner I had an idea. If 
you want to wait a few minutes, I'll tell you 
whether or not it was a bright one.” 

“Sure—go ahead,” Knowles said. 

Gus started the engine and let it idle. 
Then he walked around to the back of the 
car and put his hand over the end of the tail 
pipe of the muffler. 

“Yep—it was a bright idea!” he said. “I 
thought that engine was running too quiet- 
ly. I can scarcely feel the exhaust coming 
out. That locates the trouble, George. It's 
either in the exhaust pipe or, more likely, 
in the muffler. It won’t be long now!” 

He took off the muffler and exhaust pipe. 
He pushed a flexible cable through the pipe 
with ease, proving that there was no ob- 
struction in it. Then with the aid of a bright 
light, he looked into the outlet port of the 
muffler, and a minute later he started to 
laugh. 

“Hey, what’s the joke?” Knowles wanted 
to know. 

“The joke’s on you—on us,” Gus said, 
pointing to what looked like a ball of mud 
just inside the rear end of the muffler. 

“What the devil is that?” Knowles de- 
manded. 

Gus laughed some more. “That’s a wasps’ 
nest,” he said. “While you were gallivantin’ 
around up there in Maine some nice indus- 
trious insects set up housekeeping in your 
muffler. And they built their happy home so 
big that the exhaust couldn't blow it through 
the tail pipe. Naturally, the obstruction in 
the muffler caused back pressure, and 
enough loss of power to give your engine 
that dead feeling when you stepped on the 
accelerator pedal. You're not stung, George 
—but you might have got stung real bad 
if the old carbon monoxide hadn’t done in 
those wasps!” 


E CLEANED out the muffler with a 

stick, and replaced it and the exhaust 
pipe. Then he got into the car and raced 
the engine. “Perfect!” was his verdict. 
“Pep to spare!” 

Lights burning after hours in the shop of 
the Model Garage always are an irresistible 
magnet for Gus Wilson’s customers, many 
of whom are his near neighbors and all of 
whom are his warm friends. 

Before George Knowles had time to drive 
out, genial Dr. Marvin, on his way home 
from the last call on his evening round, 
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came in and settled himself comfortably in 
the only chair. Then young Jack Simpson 
appeared, said ‘Thought I’d find you here!” 
to his father-in-law, and perched himself on 
Gus’s workbench. State Trooper Jerry Cor- 
coran rode up on his motor cycle in what 
sounded like a blast of machine-gun fire, 
and joined the gathering. And then lean 
Tim Sheridan, Gus’s most ardent disciple, 
parked his “Screwball Special” out front and 
came in with his blond hair on end and his 
dog Dodger at his heels, to smoke home- 
made cigarettes and to imbibe automotive 
wisdom at the feet of his master. 


N A few minutes the shop was full of to- 

bacco smoke and conversation. George 
Knowles told all about his fishing trip. Then 
Gus told about the wasps’ nest in the muf- 
fler of George’s car. 

“Mufflers,” Jerry Corcoran said. ‘That 
reminds me of how I stuck my neck out 
last Sunday, and darned near broke the 
first rule they taught me when I went on 
the cops.” 

“What rule is that?” Dr. Marvin asked. 

“Never to start anything that you can’t 
finish, Doctor,” Jerry said, grinning. ‘And 
that’s just what I almost did! 

“I guess you all know that little church 
about five miles out on the dirt road. A lot 
of people who live back in the country at- 
tend it, and some of them aren't such very 
good drivers. They park their cars in a 
field beside the church, and when they start 
home after the morning service they're 
likely as not to get in trouble and tangle 
up the traffic. That dirt road is narrow, 
with a high crown, and shallow drainage 
ditches on each side of it, and low clay 
banks on the outer edges of the ditches. So 
I make a point of being out there at noon 
on Sundays, to keep things moving. 

“Last Sunday I was a few minutes late— 
I had to chase a fellow who was doing 
seventy-three on the highway, and write 
him out a ticket. When I came in sight of 
the church I saw that there were a half 
dozen or so cars tied up on either side of 
it. And when I got past the cars on my side 
I saw what was tying them up—an old 
sedan which was stalled right across the 
road, with its rear wheels in the ditch. 

“I rode up to it, and got off my motor 
cycle, all set to bawl out the driver for try- 
ing to turn around in a place like that. But, 
when I got an eyeful of the driver, I saw 
that she was a darned pretty girl, and that 
she was all hot and bothered about the 
trouble she was causing. So instead of 
bawling her out I asked her what was the 
matter and if I could help her. She said 
that when she had turned into the road in 
front of the church (Continued on page 240) 
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A NEW SHIP MODEL » HALLOWE'EN STUNTS 
BOIBSIOTIIRE EMIT ARGER es RANIN« RERPIIISION CO 


When the switch is aS 


thrown, an aluminum 
ting is shot into the 
- air by the coil + 


By KENDALL FORD 


ITH this easily built 

repulsion coil, amaz- 

ing electrical stunts 

can be performed 
like some of those that fasci- 
nated the spectators of two of 
the most popular science shows 
at the New York World's Fair 
last summer. 

Large aluminum or copper 
rings may be shot into the air 
with considerable force, and 
plates of the same material may 
be made to float in air, appar- 
ently nullifying the force of 
gravity. Water may be brought 
to the boiling point and an egg 
may be fried in vessels held 
above the coil, all without the 
application of outside heat. In 
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MAKES METAL FLOAT MYSTERIOUSLY IN THE AIR AND 


FRIES EGGS OR BOILS WATER WITHOUT EXTERNAL HEAT 


fact, the operator can hold his hand between 
the coil and the kettle or frying pan. Copper 
or aluminum pans are best; iron vessels may 
be used, but there is a tendency for them to 
be pulled down to the coil. 

These mystifying stunts are made possi- 
ble by utilizing the principle of induction. 
The repulsion coil acts as the primary of a 
transformer, and the metal plate, ring, or 
vessel serves as the secondary in which 
high currents are induced. 

To build the repulsion coil, obtain suffi- 
cient old transformer laminations (approxi- 
mately 22 lb.) to make a core 3” square and 
10” long. If transformer laminations are 
not available, No. 24 or 26 stovepipe iron 
may be substituted, but each piece should be 
shellacked and allowed to dry before the 
core is assembled. Stack the core pieces into 
an even pile and bind them tightly with 
three layers of friction tape. 

Wrap a layer of thin cardboard around 
the core and proceed with the winding, 
which consists of 400 turns (81% lb.) of No. 
12 double cotton-covered wire, with taps 
brought out from the 200th and 300th turns. 
The starting lead, with about 6” of wire 
protruding (marked No. 1 in Fig. 1) is se- 
cured by tying string around the core. Ex- 
actly 100 turns of wire should be wound in 
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each layer so that the taps for lead No. 2 
and lead No. 3 may be made at the end of a 
layer. Where the connections are made for 
leads No. 2 and 3, the joints should be sol- 
dered and thoroughly taped. 

Since the coil may sometimes be used on 
220 volts, it is advisable to place a layer of 
thin cardboard between each layer of wire 
to prevent a possible short circuit. Also, 
cover lead No. 3 with a strip of tape, as 
shown in Fig. 1. When the coil is wound, 
apply a coat of shellac or insulation varnish 
and cover it with a layer of friction tape. 

A suitable ring is shown in Fig. 2. Be- 
cause of its large current-carrying capacity 
as compared to its weight, a ring made of 
¥” aluminum seems to give the best re- 
sults. Either copper or aluminum of a dif- 
ferent thickness may be used, but the ring 
must be in one piece. 

To project the ring into the air, it should 
be placed a little above the center of the 
coil. This may be accomplished by placing 
hooks on the ring and tying pieces of thread 
between the hooks, as shown in Fig. 3. An- 
other method, illustrated in one of the photo- 
graphs, is to build a wood frame that fits 
over the coil and holds the ring in position. 

If a box is placed over the coil, an alumi- 
num or copper plate (containing at least 1 
sq. ft. of metal) may be 
made to float above the box 
without any apparent cause. A 
kettle of water will quickly 
come to a boil when placed on 
the box over the coil. Flash- 
light bulbs with their termi- 
nals connected to a few turns 
of wire will light up brilliantly 
if brought near the box. 

In all experiments where ef- 
fects of repulsion are expected, 
like the projected ring and the 
floating plate, the metals used 
must be nonmagnetic such as 
aluminum or copper. When the 
ring is in place over the coil, a 
heavy current is induced in the 
ring as soon as the current is 
sent through the coil. Since the 
current flowing in the ring is 
opposite to that flowing in the 
repulsion coil, it will set up a 
heavy magnetic field, which 
tends to force the ring away 
from the coil. If the ring were 
iron or some other magnetic 
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substance, the pulling effect of the repul- 
sion-coil core would offset the tendency of 
the ring to move upward, and the ring 
would remain stationary. 

The repulsion coil is arranged with sev- 
eral leads so that it can be adapted for a 
particular experiment, or used on either 110 
or 220 volts. When leads No. 1 and No. 4 
are connected to the line, the current con- 


sumption on 220 volts will be approximately 
18 amperes, and on 110 volts, 9 amperes. 
These terminals should be used where the 
current is to be left on for a time, as with 
the floating plate and water-heating or 
cooking experiments. Terminals Nos. 1 and 
2, and terminals Nos. 1 and 3, should be 
used for periods of short duration, as in the 
projected-ring experiment. 


Harmonica and Kazoo Combined 


Either instrument may be played separately or 
they can be combined to obtain special effects 


Y COMBINING a harmonica and a kazoo 

as shown, it is possible to change in- 
stantly from one to the other and get a wide 
range of tones above and below the regular 
harmonica scale, as well as a variety of 
trumpet and blue notes. 

A ten-hole harmonica is used, and the 
four center holes are drilled right through 
the back. These holes are then closed by 
means of an improvised valve of the ac- 
cordion type, which can be made from a 
small spring paper clip. A suitable kazoo is 
then mounted on the back of the harmonica 
by means of two small brass screws and 
nuts, holes for which can be drilled through 
the second and ninth openings of the har- 
monica. If a plain kazoo is used, it can be 
made more ornamental, as in the model il- 
lustrated, by attaching two small aluminum 
sprinkling caps such as are sold for moist- 
ening clothes. They can be fastened with so 
called “cold” or liquid solder. 

There has to be a hole in the back of the 
kazoo to permit air to escape when the cen- 
ter holes of the harmonica are being used. 
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IN ONE INSTRUMENT 


This hole is closed with one finger when the 
kazoo is in use. It is also necessary to have 
a small hole in one end of the kazoo, al- 
though this is hidden in the model by one of 
the aluminum caps. As an ornament, the 
writer clipped a souvenir World’s Fair 
brooch over the mouth of the kazoo. 

The harmonica is played in the usual way. 
When the kazoo effect is desired, the valve 
is pressed, thus opening the four center 
holes. The player can then hum into the 
kazoo without causing the reeds of the 
harmonica to vibrate-—H. GIFFORDS. 


»  HALF-OPENED VALVE, 
OPENS FOUR CENTER 


NSSpaRTITIONS 


VALVE 


SPRING 
6 
wali IT ho 
SEE. S ae 
Lv 
Valve Detail casxet 
BROS, OPEN 
X f END 


a 
End View 
A ten-hole harmonica is used. The four center 
holes are drilled through and a valve attached 


Refastening a Window Shade 


SOMETIMES a window shade will pull loose 
at one side where it is attached to the roller. 
If small tacks or other fasteners are not on 
hand, a good repair can be made by re- 
fastening the shade to the roller with sev- 
eral strips of cellulose tape or other gummed 
tape.—BYRON E. BOWLEs. 


Front View 
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HARDWOOD STIFF WIRE 


Ba x 3g 6" 


SMALL OILSTONE 
GLUED IN FLUSH 


SCREW EYES 
Vp" APART 


Biocik NOTCH TO FIT 
“ex 1 SCISSOR'S BLADE 


BOLT 


5/" powet 
SLANTS 
FORWARD 


XK 


SCREW 
HOLES 


WING NUT 


Vaeryx 195" SCREW 

THROUGH 
4 BASE HOLDS 

Yarn 1%" 254" 

SOFT IRON 


L 


Vex 1%" 7" 
HARDWOOD BLOCK 


- . 


BARBER devised the jig illustrated 

for sharpening the scissors used in his 
own shop as well as many brought in by cus- 
tomers after they discovered his skill in 
putting a keen edge on old shears. 

Any small oilstone or whetstone that can 
be inlaid into the handle may be used. After 
the jig has been assembled, the scissors are 
clamped in place pointing to the left. The 
oilstone is then laid on the blade to be sharp- 


Tubing Keeps Lock 
from Marring Enamel 


A BICYCLE lock is likely to wear the paint 
off the fork where it rubs against the 
enamel. This can be prevented by slipping a 
length of rubber tubing on the shackle of 
the lock. The rubber also eliminates objec- 
tionable rattling when the lock is being car- 
ried while riding.— CHESTER MOWERY. 


Tape Forms Bands on Models 


MAST bands for ship models can be made 
from narrow strips of cellulose tape applied 
in a sufficient number of layers to give the 
desired thickness. When painted black, these 
look like iron bands.—ANTONIO GELINEAU. 
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| Scissors Sharpened Perfectly in a Jig 


ened at exactly the same bevel to which it 
was originally ground. The guide wire is 
run through whichever screw eye comes 
closest to holding the stone at that angle. 
A circular motion is then imparted to the 
sharpener with the right hand while the left 
hand holds the base down securely. With a 
stone guided in this way, anyone can learn 
to sharpen scissors perfectly after a little 
practice.—W. KEITII VINING. 


Tack Puller and Driver 
Made to Fit Pocket 


A POCKET tack 
puller and driver can 
be made, as shown, 
from the shank of a 
discarded cold chisel 
about 4” long. The 
end is cut at a slight 
angle, and the slot 
is made by using 
two blades in a hack- 
saw frame. The end 
is next ground off to 
give the claw a sharp 
edge. A second slot 


Ss ; 

+> = 
Cut from the shank of 
an old cold chisel, the 
isthen sawed through tool) iarips tacks easily 
the front of the claw. This tool will hold a 
tack in the best position for driving, the 
weight of the shank being sufficient to sink 


even large tacks easily into softwood or 
hardwood.—W. C. WILHITE. 
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FOLDING CARD TABLES 
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Books as large as 8” deep can be accommodated on the shelves 
and there is a space nearly 4” wide in back for a card table. Score 
pads, pencils, and other odds and ends can be kept in the cabinet 


ct 


BASEBOARD 
CLEARANCE 


\\V see to store card tables when 
not in use is a troublesome prob- 


lem in most homes. A novel solution is to 
keep them in a pair of bookcases like those 
illustrated. Although at first glance noth- 
ing appears to be unusual about the book- 
cases, they are a little deeper than usual 
and have a double back between which the 
folded card tables can be placed. 

White pine or other suitable soft wood 
%4” thick is used for building the cases. For 
each bookcase order three pieces of wood 
8” by 40”, two pieces 12” by 41”, two pieces 
12” by 54”, two pieces of three-ply wood 
3’ by 5’, and about 10 lineal feet of molding 
for trimming the 
door. 

Cut the parts as 
indicated in the 
drawings and begin 
the assembly at the 
bottom by screwing 
the leg with its brace 
securely to the bot- 
tom board. Continue 
to build up the 
framework by using 
screwed joints 
wherever the screw- 
heads will not show. 


Use %” dowels for holding the 
shelves and uprights together. 
Right, countersinking the brads 
that hold the molding in place 
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CAN BE STORED IN THESE 


Twin Bookcases 


In places where 
screws would be vis- 
ible, fasten the joints 
with %” by 1%” 
dowels. Use two 
dowels for joints be- 
tween 8” wide boards 
and three dowels for 
those 12” wide. 

The case can be 
reénforced by screwing %” square pieces 
to the four inside corners of the cabinet as 
shown in a detail drawing. These strips will 
also act as a door stop. The door is cut from 
plywood to fit the opening, and the molding 
is mitered around the edge on the face of 
the plywood and fastened with brads. Plane 
the door to give a clearance of 3/32”. 
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The case is reénforced 
by screwing %4” square 
pieces to the four in- 
side corners. At left, 
perspective sketch with 
the principal dimensions 


By 
JEROME 
UHRIG 


For a different window arrangement, the length may be changed as required 


The plywood that forms the back of the 
shelving is nailed only to the shelves. A 
second and larger piece of plywood covers 
the entire back, including the cabinet. The 
card table slides in between these two sheets 
of plywood. The bookcase may be stained 
or painted as desired to match the furniture 
in the room. 
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Turntable Base Improves Bedside 


When attached to a small turntable, the clock does not have to be 
lifted from the bed stand to shut off the alarm or to see its face 


N ALARM clock used on a night table 
can be improved by making a turn- 
table base for it as illustrated. It is then 
possible to rotate it and shut off the alarm 
without picking it up, and there is also less 
danger that it will be pushed off the table 
or dropped. 

Both the turntable and the base are sim- 
ple faceplate turnings. The upper piece is 
routed 4” deep so that the clock will fit 
tightly into the recess. To reduce friction 
between the two parts, four metal thumb 
tacks or small furniture glides are driven 
into the lower section as indicated. A No. 8 


Razor-Blade Holder for Use 
on Craftsman’s Worktable 


STIFF-BACKED safety razor blades are used by many 
model makers and craftsmen, but they are dangerous 
when left lying near the work because they are likely 
to be forgotten, and a sudden move of the hand may 
result in a serious cut. It is much safer to make a 
holder or stand for them such as the one illustrated. 
This keeps the blades out of the way, yet it allows them 
to be picked up and put back quickly. The holder also 
has a place for a pencil. Any available scraps of wood 
may be used to make the holder. Use glue and brads to 


hold the parts together.—D. W. CLARK. 
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Alarm Clock 


Turntable 


N09 ORILL 
COUNTERSING: 
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TO FIT CLOCK 
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FURNITURE GLIDES 


Both the turntable y 
and its base are Ld 

simple faceplate Tp 6%'—-4 
turnings made as Yaz! ANTISKID RUG LINING 
shown at the right = @r044 Section Through 49 


wood screw holds the parts together. A disk 
of antiskid rug backing is cemented to the 
underside of the turntable so that it will 
cling securely to the surface of the bedside 
stand. No doilies or other woven fabrics 
should be placed beneath this clock base, 
of course.—ALVAH S. JAMIESON. 
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Old Auto Gas Tank 
Forms Lighting Fixture 
for the Workbench 


ALF an old automobile gas tank, if 
split along the center seam, forms an 
excellent reflector for lights above a work- 
bench or shop machine. Select a tank made 
of two pressed steel halves with rounded 
ends and corners, joined with a lock seam. 
As the soldered seam is not readily opened, 
cut on one side of it with a one-end hack 
saw, a cutting torch, or a ripping chisel. 
The baffles to prevent splashing may give 
a little difficulty if the saw is used, but they 
can be removed by melting the solder with 
a torch. Leave the seam as a bead to finish 
the edge. The supporting brackets on the 
end may be used to hang the 
reflector from the shop ceiling. 
The inside surface is finished 
with aluminum paint; the out- 
side with aluminum paint to 
which a little green pigment has I 
been added. The translucent dif- - 


F—10%*+-—10%"—-} 


+ 2g —____~+ 
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fusing and reflecting screen is 
inexpensive flexible ‘“glass’— 
really a wire screen with the 
meshes filled with cellulose ace- 
tate. Three 40- or 50-watt lamps 
will generally be sufficient. The 
fixture is controlled by a wall or 
ceiling switch.—R. L. KUNAU. 


36" 


The inside is painted aluminum and three lamps are installed 


Hints on Assembling Small Storage Batteries 


MODEL makers and experimenters who 
have occasion to build small storage cells 
by cutting down regular battery plates (see 
P.S.M., June ’31, p. 108) can profit by sev- 


This clip arrangement prevents short 
circuits when cells are near together 
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eral ideas I have found practical. One is to 
use wire solder for connecting the plates 
and bringing out the leads as shown at A. 
The second is to mount a strip of celluloid 
at each end of the jar to hold the binding 
posts as indicated at B. This keeps the 
posts high and dry to prevent corrosion. 
Fasten the clips to the celluloid in the po- 
sition shown at C so that there is no danger 
of a short circuit when the cells are placed 
close together. 

The jars themselves are made of 3/32” 
thick celluloid. After being cut to size, the 
pieces are cemented with a liberal applica- 
tion of transparent cellulose household ce- 
ment.—R. W. WAGNER. 
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Rubber Coating Prolongs 
Life of Wringer Rolls 


WHEN the rubber rolls of a wringer be- 
come old and cracks appear, their useful 
life and appearance can be prolonged by 
painting them with a white rubber-base 
tire coating of the type now obtainable at 
most automobile supply stores and public 
garages. After being applied, the material 
should be allowed to dry for several days. 


Hack-Saw Tool Prunes Shrubs 


A SAW that will fit into the narrowest 
places when trimming shrubs may be made 
from part of a hack-saw blade and a piece 
of broomstick. Slit the wood for about 5” 
and insert the blade. Bore a hole so a screw 
may be driven in through the hole in the 
end of the hack-saw blade. Use two smaller 
screws or brads to keep the blade in line 
and wrap with friction tape.—J. L. D. 
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Steel Rod Bent to Form 
Bunsen-Burner Stand 


SOLDERING irons, pans, and other utensils 
can be held over a Bunsen burner by means 
of the simple type of stand illustrated. 
From a machine shop obtain a piece of 
5/16” cold-rolled round steel rod 3’ long. 
Round off the ends with a file; then, start- 
ing at one end, heat the iron red hot and 
bend it into a ring about 4” in diameter. 
Make the other bends as shown, locating 
the ring about 9” above the base.—A. W. 


To make the stand, a piece of 5/16” steel rod 
is heated red hot and bent to shape in a vise 


Right-Angle Block Aids 
in Laying Out Disks 


For laying out wooden disks or faceplate 
turnings, the angle block illustrated will be 
found a great aid. It consists of a square 
piece of plywood to which two wooden strips 
are screwed to form a right angle. The 
work is placed in this angle, and a square 
is used along the two strips. 


Easily made from scrap lumber, this angle block 
is very useful for laying out lines on turnings 


POPULAR SCIENCE 


MIDDLE SHOE 
€XCELSIOR 


OLD SHOE RIVETED 
TO PLYWOOD SOLE 


COTTON == 


Three-Legged 1 a 


wins i ) 


WHEN JONAH 

SITS DOWN THE 
WHALE 
SPOUTS 4 


Byes? 
. 


Doghouse” 


illustrated can be made at small outlay 

for material. The three-legged twins, 
for instance, require a special coat and shoes, 
but old pajamas will provide the trouser legs. 
The perambulating dog house is constructed 
from a large cardboard carton and painted 
green with a red roof. Brown “coveralls” and 
a dog mask should be worn by the person 
inside. 

Jonah’s whale is made from pasteboard 
painted black and varnished. It spouts when- 
ever Jonah, who is clothed in flowing white 
robes, bears down on the hot-water bottle. 
The crown of an old felt is sewn inside the 
body of the whale so it will stay properly 
centered on the wearer’s head. 

The over-sized camera is another paste- 
board contraption, and various imitation pho- 
tographic accessories can be carried with it. 
Cut a hole in the back of the camera for ven- 
tilation. A small window blind is the only 
special item required for Tin-Cup Tommy. 
An unlimited variety of other costumes can 
be worked out in the same way. 


| Pinas Hallowe'en costumes of the type 


the 


CELLULOID 


HANDLE 
ON 

woop 

STRIPS 


| 
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BLIND CONSTRUCTION 
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While one man keeps a continual snub on the stage lines, the crew hauls up the back-row scenery 


a a 


FOR AMATEUR THEATRICALS 


MATEUR theatrical performances are 
often marred by exasperating waits 
between acts while the scenery is 
being shifted. There is no reason 

for such delays. The successful handling of 
scenery depends upon teamwork among the 
stage crew and skill in manipulating the 
sets. Methods described in this article have 
been used by the Montclair (N.J.) Operetta 
Club and Montclair Dramatic Club. 

Most amateur groups perform on a school 
stage which is usually poorly designed for 
play production. Lay out the scenery to scale 
on a floor plan drawing of the stage; make 
sure that it fits and that all “holes” are 
masked in. Give considerable thought as to 
how the shifting is to be handled and where 
the scenery is to be stacked when not in use. 

The scenery should always be marked for 
identification. Paint the marking on the 
wood. When the scenery is moved to the 
stage, make a trial set-up of each act and 
mark key locations on the floor with col- 
ored thumb tacks—red for Act I, white for 
Act II, and so on. 
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Upright scenery is lashed together and 
supported with stage braces, which are made 
fast with special screws placed in the cracks 
between the floor boards. The flats them- 
selves seldom have to be anchored to the 
floor. A small wedge under one corner of 
an off-square flat will make it sit firmly. 

When a row of flats is to be hoisted or 
flown, it is desirable to fasten them to- 
gether with wooden cleats in addition to 
the lashings. The cleats should be as long 
as the row. They keep the flats in line if 
the hoisting batten should spring a little. 
Even when suspended from above, the flats 
should always be supported by stage braces 
when in place, otherwise the slightest draft 
will make them sway. 

When planning to fly scenery, always be 
suspicious of the strength of the usual school 
rigging with the eyes carrying the pulleys 
set in a plastered ceiling. Consult the archi- 
tect of the building if doubtful. If you are 
lucky enough to have an open grid with 
movable blocks, your troubles are at a min- 
imum. Examine the hoisting lines for bad 
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By THOMAS L. HALL 


spots and be sure they are strong enough for 
the job. The safe load for good 14” manila 
rope is about 100 lb. for flying scenery. 

In spite of its weight, 144” or 114” pipe is 
about the best material for scenery battens. 
For very light work, however, 34” pipe or even 
wood may be used. Battens should always 
be tied to their supporting lines so that the 
lines hang vertical, otherwise the batten 
will get out of level when hoisted. 

Rope, particularly when new, will stretch, 
and the battens must always be leveled when 
fully loaded. Measure the height of the bat- 
ten from the stage and adjust one line at a 
time until level. When finally leveled, mouse 
all the hoisting lines together at the pin rail 
with twine or friction tape. This mousing, 
if put on opposite some fixed mark when the 
batten is at its proper height, will serve as 
a marker for setting the batten during the 
performance. 

Cloth borders, to mask the stage overhead, 
are used in practically every show. If they 
must be changed between acts, hang two 
borders on one batten with the Act 2 border 
in front. For Act 1 furl up the Act 2 border 


LIGHT TWINE TO 
HOLD FURLED UP 


TRIP LINE TIED IN 
WITH FURLED DROP 


SHARP PULL ON TRIP LINE j 
BREAKS TWINE AND 4 
FREES DROP 


FRONT BORDER MUST BE 
THE HEAVIER 


Two ways of rigging borders. The lower method is 
more complicated and needs a grid above the stage 
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When plenty of man power is available, 
a watch tackle is more adaptable than 
counterweights, Grooved blocks bolted 
between steel plates form a rope clamp 


like a sail and let it drape over the 
back of the batten. The lines will keep 
it from falling down. It can then be 
easily tripped down with a long pole 
between the acts. Obviously, the Act 
2 border must be wider than that used 
for Act 1. Another method, that of 
setting up a border in stops, and also 
a more complicated rigging using bal- 
anced battens are shown in the draw- 
ings at the left. These schemes are 
used for very fast shifts. 

Back drops are suspended from battens 
and should always have a piece of pipe run 
through the bottom hem to pull out the 
wrinkles. The drop is hung with the pipe 
just clear of the floor. When possible, set 
only one drop to a batten and don’t furl 
them if there is enough room overhead to 
take them up standing. If they must be 
furled, lower the batten to the floor and tie 
the whole thing, including the foot pipe, in- 
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to a bundle with a number of rope slings. 

If a large drop or a cyclorama (curtain 
encircling the entire stage) is hung close to 
the rear wall, the difference in temperature 
between the wall and the air on the stage 
will be sufficient to cause a strong draft to 
flow back of the drop and make it belly out 
at the bottom. In some cases a wood cleat 
must be nailed along the entire length of 
the drop to secure it to the floor and the 
hoisting lines pulled very tight to get rid of 
the belly. To change drops when the bot- 
toms of both are nailed fast, each drop 
must have its own batten. Use one set of 
hoisting lines. Lower the drop to be changed 
to the floor, untie the batten, trai:sfer the 
lines to the other batten and take it up. 
There must be some kind of ground row in 
front of the drops to mask the one which is 
on the floor. 

A method of rigging a cyclorama and 
other rigging stunts are shown in the ac- 
companying drawings. Rigid scenery should 
be attached to the battens with light chain. 
Fly as little of it as possible. 

Stage lines normally terminate on a pin- 
rail at floor level on one side of the stage 
where they are “tied off.”” Since most stages 
available to amateurs do not include coun- 
terweighted lines, the lifting of heavy scen- 
ery is something of a problem. Homemade 
counterweights are hazardous unless care- 
fully rigged. The cast-lead weight shown in 
a drawing is about the best available for 
amateur work. To the best of the author’s 
knowledge, it was originated by the Mont- 
clair (N. J.) Dramatic Club. The watch 
tackle shown in the photograph is more 
adaptable than counterweights, especially 


‘LINES HANG STRAIGHT 


SIDE TABS 
HAVE 7-0" 
CLEARANCE 
FROM STAGE 


_ IF SPACE OVERHEAD is NOT 
8 ENOUGH TO FLY BACK DROP, 
IT tS LET DOWN TO STAGE, FURLED 
AND THEN HOISTED TO FLIES 
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.. eat ON GRID, PLACED $0 ‘ae 


Su SSH 


when plenty of man power is available. An- 
other photograph shows the method of hoist- 
ing with the tackle. One man keeps a con- 
tinual snub on the stage lines and acts as 
straw boss of the group. The rope clamp is 
especially helpful. It is simply two blocks 
of hardwood grooved somewhat smaller than 
the ropes and bolted between two steel 
plates. If no rope clamps are available, the 
tackle or counterweizht may be made fast 
to the stage lines with a rolling hitch. 

A knowledge of knots is indispensable in 
stage rigging. At least one member of the 
crew should be abl< to splice rope, and the 
ability to make a running splice which will 
pass through a pulley will sometimes save 
a performance from disaster. 

The stage crew should have a complete 
tool box handy and there should be a long 
stage brace with the top and bottom irons 


Lead counterweight made 
by pouring 95 pounds of 
molten metal into a can. 
Remove the tin when cold 


Counterweight rigged 


with downhaul. Left, 
elaborate rigging for 
three-piece cyclorama 
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Scenery should be clearly marked for easy 
identification, For instance, AIR2 means 
Act |, stage right, second from footlights 


removed to be used as a measuring stick, 
for tripping borders, and guiding up scen- 
ery. A long step ladder is also very use- 
ful. 

Since life insurance companies regard 
professional stage work as a fairly haz- 
ardous occupation, a few safety sugges- 
tions are not out of order: 

Keep the cast off-stage during shifts. 
Examine knots, line, and any weight- 
carrying parts before each performance. 
Beware of snap hooks and screw eyes in Never seen and rarely heard of, an effi- 
tension. Never stand under counterweights cient stage crew may well be called a hid- 
nor under scenery being hoisted. When work- den but invaluable asset to any dramatic 
ing aloft, always tie your tools fast. organization. They receive no applause and 

If you drop something yell “headache” as__ scant credit from the cast. Their entire re- 
loud as you can. “Look out below” takes too ward lies in the personal satisfaction which 
long to say. Always steady a ladder. Don’t follows when their work is a success be- 
force a line which suddenly pulls tight. cause it was well planned and well executed. 


Four steps in tying off a line to lash flats together. Use a aqiers knot for joining two ropes; 
io 9! 


bowline-on-a-bite, loop in doubled rope; bowline, loop in single rope; reef knot, tying on back 
drops and borders; anchor knot, tying on batten lines; and a clove hitch for general purposes 
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BENT FROM 
SOFT SHEET ~~ 
METAL 


MAGNIFIER 


Cut from. soft sheet metal, the holder 
clamps to the architect's triangular 
rule, as above, and can be bent to any 
position. At left, the device in use 


Magnifier Attached to Scale for Fine Readings 


IN USING the very fine graduations on an 
architect’s or engineer’s triangular scale, 
you will find it helps to attach a small 
magnifying glass to it as shown. The holder 


Convenient Circuit Tester 
Made from Night Light 


A SMALL, shaded night light of the plug- 
in type can be converted into a tester for 
electric appliances as illustrated above by 
removing the switch mechanism and solder- 
ing two leads about 36” long to the con- 


tacts. The leads are inserted through the 
switch opening and knotted on the inside. 
Test prods can be obtained from a radio 
supply house or made from two pieces of 
bus bar wire 4” long. These are soldered 
to the ends of the leads and covered with 
spaghetti tubing so as to leave about 1%” 
of the tip bare. The tip should be ground 
to a needle point. 
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is constructed from soft sheet metal, and 
the magnifying glass is adjusted to the 
most convenient position merely by bend- 
ing the support.—M, G, WINTERTON. 


Wood-Turning Spur Center 
Marked with Blue 


WHEN an unfinished spindle turning has 
to be removed from the lathe, it is impor- 
tant to mark it so that it can be replaced 
later with the spurs of the center in the 
same position they originally occupied, 
otherwise any slight variations in the spurs 
might cause inaccuracies. A simple way to 
accomplish this is to put a spot of black 
enamel on the body of the center adjacent 
to one of the spurs and thereafter keep this 
particular spur coated with Prussian or 
bearing blue. When the spur center is 
driven into the end of the wood to be turned, 
the blue pigment will leave a mark. 
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Modern Doors of Wall Board 
for Use in Cottages 


NEXPENSIVE but modern-look- 

ing doors for use in cottages, 
attic rooms, and similar places, 
may be made by covering frames 
of common lumber with wall 
board as illustrated at the right. 
The wall board is cut 1%” smaller 
than the frame all around, and 
is fastened with nails 144” apart. 
The nailheads are then concealed 
by applying the rabbeted trim 
with 1” brads. The opposite sides 
of a door may be covered with 
wall boards of different textures 
to match the wall finishes of the 
rooms they are to face. Employ- 
lumberyard ma- 


ing common 


terials, these doors can readily be 
constructed in a fraction of the 
time it takes to make doors of 
the conventional mortise-and-ten- 
on type.—J. MopROCcH. 


2"x8'OR 
TWO 2"x4" 


3" SCREWS 
COUNTERSUNK 1/" 
HOLES PLUGGED 


RABBETED 
TRIM 


WALL BOARD 


ine an Old-Style Water Heater 
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OLD-STYLE combination gas wa- 
ter heaters of the type illustrated 
at the left sometimes take a long 
time to heat up. This may be due 
to the considerable loss of heat 
through the open lower end and 
can be corrected by cutting a 
sheet of old tin or galvanized 
iron to fit in the bottom where 
indicated. It should fit rather 
loosely because enough air must 
still pass around it to insure per- 
fect combustion. 

Besides preventing the escape 
of heat, the tin reduces the speed 
with which the exhaust gases 
pass up the flue so that more 
heat is absorbed by the water. 
In one case it was found that 
only about half the time was re- 
quired to heat a tankful of hot 
water.—HAROLD W. BOHMKE. 


The wall board is cut /2” smaller than the frame 
and nailed to it. The nailheads are concealed by the trim 


Boiling Milk Renews 
Cracked Dishes 


IF NEWLY cracked dishes are 
boiled in raw skim milk, their 
life may be materially ex- 
tended. Dishes so treated will 
be found to have lost their 
cracked sound when rapped 
with the knuckle. They will 
last almost as well as dishes 
that have never been cracked. 
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Model-Railway 


PROVIDES WIDE RANGE 


The layout has a main line, branch line, and two 


By C. ELMER BLACK 


ERE is an effective model-railway 

layout that enables two or three 

trains to run at the same time, each 

being separately controlled. When 
desired, two persons can operate the system 
together, each controlling one of the sec- 
tions. If distant-control equipment and O- 
gauge track is used, as illustrated, the ar- 
rangement will fit a platform as small as 
414’ by 10’. 

Place the control units, such as the rheo- 
stats and whistle controller, cn a panel at 
one end of the platform. At the points 
marked A, it will be necessary to insert 
short pieces of straight track to avoid dis- 
torting the entire layout. Place the insulat- 
ing pins, which separate the circuits, as 
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sidings, with separate controls for several trains 


indicated; and where connections are made 
to the track, solder the wire to the underside 
of the rail. On the 45-deg. crossover, where 
the main and branch lines intersect, wrap 
tire tape around one of the two center-rail 
connector strips where they cross under the 
insulating block to keep the circuits sepa- 
rated. No insulating pins are shown in the 
outside rails of the switches as the various 
models differ, and reference should be made 
to the manufacturer’s instructions. 

Separate current is supplied to the 
switches for efficient operation, and a single- 
pole, double-throw switch, of either the 
knife or toggle type, enables higher voltage 
to be fed the system when operating several 
trains. Although not shown, three wires run 
from the contacts on the switch to the lever 
control in the usual manner. 

After the wiring is complete, if the lamps 
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Track Layout 


OF OPERATION 


in the switches glow “4 A 
faintly or do not 
light at all, reverse . 
the wires on the out- | 
put side of the whistle 
controller. Train 
speeds are controlled 


by the rheostats, and 
on the sidings push 


SIDING | 


S/DING 


buttons of the door- \\S 


bell style are pressed NS SS 
down to move the 


——|— —|-[-|-62ance 4ive — — 


[ecsgamen Ma 


trains. 


As only one trans- 
former is used, it 
should have a ca- eo boo 


MAIN |LINE — 


RHEOSTAT FOR 


u GaiNcKSRH . MAIN LINE 
pacity of about 150 bs ey J\*e RHEOSTAT FOR 

5 | © INSULATING PIN 
watts. To protect the 10-18 VOLTS “1 pusH-BuTTONS BRANCH LINE @ CONNECTION TO 
whistle controller, do AND SIDINGS TRAE 
not blow the whistle ,2NGIE POL WHISTLE 
when the higher volt- SWITCH CIRCUIT BREAKER CONTROLLER 


ages are used or 
when two trains are 
running. 

Of the many train 
maneuvers possible on this layout, one of 
the most interesting, using two distant-con- 
trol locomotives, is to have one of the loco- 
motives set in its stopped position while the 
other is moving. Then, by pressing the train- 
control button (on the whistle controller) 
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Track layout and wiring. By manipulating switches while trains are in 
motion, one can be brought in on the main line, the other on the branch 


but once, the trains reverse their operations. 
With a station located at B and power on 
both lines, stop one train at the station; 
then, when the other approaches, touch the 
button. The first train will go, and the sec- 
ond come to a stop at the station. 


TRACK MATERIAL 
REQUIRED 


32 pc. straight track, 
standard length. 


4 pc. straight track, 
cut to length as 


described. 


13 pc. curved track, 
standard length. 


4 distant-control 
switches. 


I crossover, 45-deg. 


If set between the two 
lines, a station can be 
used by an express and 
a local at the same time 
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Indoor Window Trellis Bent from Square Iron Bars 


oa 


| screw 10 —“| & 
WINDOW FRAME 


135 *!9 WROUGHT IR‘ 
| 


| ty squares 


NY amateur craftsman who has had a 

little experience in bending wrought- 

iron will be able to duplicate this attractive 

indoor trellis. It was designed by Dr. C. H. 

Lauder, of Arcadia, Calif., and is intended to 

be fastened over a window in the dining 
room, kitchen, or breakfast nook. 

A full-size pattern should be prepared, 
preferably on a panel of cheap plywood. The 
dimensions may be modified as necessary to 
suit the width of the window. Bar iron 14” 
square is used for the scrolls and flowerpot 


Holding Nails to be Started 
In Out-of-the-Way Places 


WHEN a nail must be 
started in an out-of-the- 
way place such as high 
up on a wall, it may be 
held in position by means 
of a waste strip of pressed 
composition wood or 
heavy cardboard, as il- 
lustrated at the left. Cut 
a slit about 14” long in 
one end with a pocket- 
knife and push the nail 
or tack into the slit. 
When the nail is well 
started, the cardboard is 
removed simply by pull- 
ing it away with a jerk. 
—PHILIP E. WILLMAN. 
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| HAMMERED 
SHEET IRON 


- = 
Ys SHEET-IRON GUSSET, 


/ 
POT RING 
WELDED 


rings. A gusset of 44” sheet iron about 114” 
in diameter is placed between each ring and 
its support, as shown, and the joints are 
welded. The flower designs are cut from 
sheet iron, hammered lightly, and either 
riveted or welded to the frame. Holes are 
drilled for screwing the trellis to the window 
trim, and the trellis is enameled white or 
any color desired. Ivy grown in the pots is 
trained to climb over the scrollwork. 


Lamp Reflectors Kept Waxed 
for Easy Cleaning 


CHROME-PLATED reflectors for photoflash 
or photoflood lamps are easier to clean if 
they are coated with ferrotype polish or floor 
wax. The coating of wax not only enables 
finger prints and dust to be removed quick- 
ly, but also prevents scratching the plated 
surface—WALTER GOTTLIEB. 
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Painted in bright colors, the garage is constructed of '4” 
plywood and will house several of a child's toy autos 


Toy Garage Quickly Made 
from Plywood Scraps 


ALMOST every small child acquires a 
string of toy automobiles, but he is not so 
likely to have a garage to keep them in. One 
can be built very quickly, as shown, from 
%” plywood nailed together with %” No. 18 
wire brads. The narrower of the two roof 
boards is nailed on, but the wider one is 
hinged at each end so that it may be raised. 
The L-shaped hinges are cut from 22-gauge 


sheet copper or tin. The doors are pivoted 
on nails, and the lower nail is held by metal 
hinge pieces. The body of the garage is 
painted cream color with a red roof and 
brown doors.—WILLIAM KorTs, 


The wider of the two roof 
boards is hinged at each 
end by means of L-shaped 
pieces of 22-gauge metal 
held in place with brads 


Feet of Portable Typewriter 
Anchored by Suction Cups 


TO OVERCOME the tendency for a light typewriter to 
slip around on a desk, suction cups may be attached in 
place of the ordinary rubber feet as at the right. On 
some makes of typewriters, the bolts that hold the feet 
are the same size as the bolts vulcanized into ordinary 
suction cups. Two cups are usually sufficient, but some 
typists prefer to have a solid grip of this kind on all 
four feet.—PAUL F. PoDUSKA. 


Hardware Kept in Tobacco Tins 


ScREws, nuts, brads and small machine parts can be 
kept in systematic order by using tobacco tins. Mark 
the tops with white paint or scratch the words in the 
paint of the tin top. Thirteen standard-size tins will fit 
into a wooden cheese box. A typewritten list of contents 
may be pasted on the end of the box.—G. PARKE. 
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FRONT 
ALL MATERIAL 
44 PLYWOOD 


173 


Built to a scale of '” 
equals I', our “Joe Lane” 
model is 21” long and 
13” high over all. The ship 


was a topsail schooner 


HE Joe Lane was one of the first ves- 

sels designed especially for the Reve- 

nue Marine, forerunner of the U. S. 

Coast Guard. She was built in 1848-9 
by Graves and Fenbie in Portsmouth, Va., 
and served many years on the Atlantic Coast 
running down slavers, smugglers, and pir- 
ates. After the Civil War she was sent to 
the West Coast, where she ended her days 
in the late sixties. 

Our model of this picturesque little reve- 
nue cutter is built to a scale of 4%” equals 
1’ and occupies a space approximately 21” 
long and 13” high. The materials required 
are itemized in the list on a following page. 
Before making any part of the model, study 
the drawings very carefully. If some of the 
nautical terms used are unfamiliar to you, 
consult an unabridged dictionary. 

If you intend to build the model from 
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scratch—that is, without purchasing either 
the full-size drawings or a complete con- 
struction kit with ready-shaped hull block— 
start by ruling a series of 14” squares on a 
large sheet of heavy paper. Reproduce with- 
in those squares the outlines of the deck and 
the sheer plan (side view) of the hull, ignor- 
ing the rudder. Transfer the sheer plan to 
the hull block and saw it out. Next trace 
the outline of the deck on top of the block 
and cut it. 

Before starting to carve the hull, make 
a set of cardboard templates of cross sec- 
tions of the hull at the points shown in the 
drawing from A to M. Cut a piece of wood 
about 1” in diameter and screw it to the 
deck so you can hold the hull in your vise 
and rotate the block when shaping. In carv- 
ing the hull, start amidships and work from 
there toward the stern and then to the bow. 
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SCALE MODEr op 


By EMANUELE STIERI 


Bring the shape down evenly; do not attempt 
to finish any one section by itself. Follow 
the grain of the wood and keep fitting the 
templates at their correct sections. A sim- 
ple method is to rub a soft lead pencil along 
the edge of the template; a slight movement 
will then transfer the lead to the high spots 
at that section. Work these down until one 
continuous black line from keel to deck as- 
sures that the exact shape has been at- 
tained at that point. Carving a hull is not 
a job that can be done in a short time, so 
proceed slowly and carefully. Carve almost 
up to a marked line then finish off to the 
line with sandpaper. 

After the carving has been completed, 
sand the entire hull and proceed with rout- 
ing out the block to a depth of 5/16” for the 
main deck and %” for the raised decks. 
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RUDDER AND MOLDING ADDED 


Four steps in shaping and completing 
the hull. At left, Mr. Stieri puts 
several final touches on the model 


COLORING 
THE MODEL 


Copper. Underbody and rudder 
up to scored water line. 

Black. Outside of hull from 
water line to cap rail. Bowsprit 
and jib boom to cap. Mast dou- 
blings from futtock band to cap. 
Crosstrees and spreaders. Poles 
of fore and main. Jib-boom tip. 
Whisker booms and_ dolphin 
striker. All “ironwork.” House 
tops and wheel-box top. Galley 
stack. Standing rigging and 
pendants of running rigging. 

Gray. Knightheads. Inboard end 
of catheads and bowsprit. Masts from 
deck to fife rails. Hatch coamings. 
Sides of houses and wheel box. Bulk- 
heads of cabin trunk and forecastle 
head. Inboard side of bulwarks. Wa- 
terways and timberheads. 

White. Trysail and main gaffs. 
Main boom. 

Mahogany (stain). Cabin skylights 
and hatches, cap rail, steering wheel, 
fife rails. 

Bright (unpainted except for clear 
varnish for protection). Decks and 
all spars not listed above. All blocks. 

Gilt. Scrollwork and figurehead. 

Yellow. Sheer molding. 

Revenue Marine Ensign. Thirteen 
red and white vertical stripes; a 
white eagle and ribbon on a blue field. 
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Leave a bulwark standing all 
around the hull. If you have a 
router, it is a simple procedure; 
if not, you will have to use chis- 
el and gouge. Proceed slowly 
and continually check the work 
for accuracy. Even up the en- 
tire deck space carefully with 
sandpaper. 

For the deck planking, use a 
sheet of single-ply veneer. Sand 
the face side with No. 000 sand- 
paper and apply several coats of 
clear white shellac. When the 
shellac has dried, score the deck 
lines with a sharp-pointed nail 
or a drawing pen; then rub black 
ink or thin black paint over the 
entire surface, and rub it off 

immediately. It will penetrate the scored 
lines and give the effect of a planked 
deck. Cut this sheet to the required 
shapes and sizes and glue to the deck. 

Notch the bow, shape the bowsprit 
and fit it in place. Cut the cap rail to 
the contour of the ship and fasten it 
around the top of the bulwarks. Add 
the buffalo, waterways, and timber- 
heads; and on the outside, the rudder 
and molding. 


Left, using a pencil marker to inscribe 
the water line on the hull of the model 
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Sand the hull again with No. 000 sand- 
paper and apply several coats of orange 
shellac, thinned liberally with alcohol. Rub 
with No. 000 sandpaper between coats. 
When dry, turn the hull upside down and 
brush three coats of a good black paint 
over the entire outside surface, except the 
cap rail. After the last coat is dry, the 
water line should be scribed with a hard 
pencil as shown. Finally, apply two coats 
of copper bronze powder mixed with bronz- 
ing liquid or “banana oil” on the under- 
body. When dry, rub all down with rotten- 
stone and water. 

While waiting between coats of paint, 
you can make the various deck houses and 
fittings. The drawings are numbered to 
agree with the deck plan. These parts can 
be shaped from solid wood or built up from 
thin veneer or plywood. They should be 
sanded and painted before being set in 
place. Be sure to use flat, not glossy, paint. 
Complete paint specifications for the model 
are given on an accompanying chart. A 
good finish for masts, spars, and other 
parts, unless otherwise noted in the paint- 
ing specifications, is a little burnt umber 
(in powder form) mixed with some clear 
varnish. This gives a weathered effect. 
Cut the figurehead and trail boards from 
two pieces of shim brass or fashion them 
from plastic composition wood, then fasten 
in place as shown. 

(To BE CONTINUED) 
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LIST OF MATERIALS 

1 pe. white pine 2%” by 3%” by 1314” 
for hull. 

3 pe. white pine 3/32” by 3/32” by 14” 
for catheads, wales, crosstrees, spread- 
ers, timberheads. 

2 pe. white pine 3/32” by 1%” by 14” for 
cap rails, rudder, caps, cheeks, sad- 
ales, waterways, gaff and boom jaws, 
etc. 

1 pe. white pine 4” by 1” by 6” for wheel 
house, hatches, companionway. 

1 pe. veneer—single ply 314” by 14” for 
deck, houses, house trim, bulkheads, 
ete. 

2—\%” dowels each 12” for lower masts, 
bowsprit. 

3—3/16” dowels each 12” for top masts, 
spars, gaffs, boom. 

1—3/32” dowel for dolphin 
whisker booms, etc. 

Blocks—3/32” single, 30; %” single, 3; 
3/32” double, 6; 1%” double, 1 

Deadeyes—3/32”, 32; %”, 32. 

Bullseyes—3/32”, 10. 

Belaying pins—3/16”, 24. 

%” steering wheel, 48 pad eyes 3/16” 
long, 2 small anchors, spool fine ecru 
thread, spool fine black thread, spool 
medium black thread, spool 32-gauge 
steel wire, Package small model pins; 
sandpaper No. 0, No. 00, No. 000; 
shellac and paint. 

Note: A jeweler’s fret saw and small 
hand drill are desirable in addition to 
ordinary woodworking tools. Use No. 
80 drill for jack-stay eyebolts, No. 75 
for model pins, No. 65 for belaying 
pins. 
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Left, half-size drawings 
of the deck and profile. 
Deck fittings, also half 
size, are shown above 
and on opposite page 
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Crosscutting Wide Boards 
on a Small Bench Saw 


IDE boards can be squared on a small 

circular saw by reversing the normal 
position of the miter gauge so that the far- 
ther edge instead of the nearer edge of the 
board is pressed against it. A saw table of 
the size illustrated below will allow a board 
7” wide to be squared off in the usual way, 
but when the gauge is reversed and placed 
at the rear as shown, a board fully 14” wide 
may be squared with ease.—C. A. KING. 


Miniature Steering Wheel 
Keeps Baby Amused 


HE addition of a miniature steering 

wheel to a baby’s auto seat of the type 
illustrated above will keep a small child 
content during a long ride and prevent him 
from reaching for other objects or possibly 
falling in an effort to grasp the real steering 
wheel of the car. The shaft is a piece of old 
broom handle about 14” long on one end of 
which is nailed a toy wheel or disk of wood 
so that it can be turned easily. The other 
end of the broomstick is fitted into a pipe 
flange, which is then screwed securely in 
place on the foot rest of the baby’s auto 
seat.— JOSEPH LAVENDER. 
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JOINTING AND GUMMING SAWS [WOODWORKING] 


To joint a circular saw, bring the  oilstone back and forth across the re- 
top of the teeth just below the saw volving saw. Raise the saw a trifle and 
table. Start the machine and pass an continue until all the teeth have been 

touched by the stone. 
RAKE “Gumming”’ means to shape 
the front of the teeth (the 
“rake’”) and make the gullets 
deeper. This may be done with 
a mill file with rounded edges 
or with a properly shaped 
abrasive wheel mounted in a 
lathe, the saw being supported 
on the tool rest. Find the rake 
of a circular ripsaw by draw- 
ing tangents from the teeth to 
a circle of one third to one half 
aie diameter of the saw, as 
LATHE SET-UP 4" shown. Crosscut and miter 
IN * saws are gummed similarly, but 
FOR CUMMING SAWS e the angle of the rake differs. 
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A Scroll-Sawed Tie Rack of Maple-Leaf Design 


E 


avail. 


The rack « 
of a board 
to the s 


and bored 
ceive five 
pieces of 


After the backboard and the pegs have been well 
sanded, the rack is painted a leaf-green color 


--------- 


BEVELED ON TOP 


COMBINATION SAW 


NAA 


CROSSCUT SAW TEETH 


FILING CLAMP FOR 
8 CIRCULAR SAW 


Vise for filing circular 
saws; shapes of teeth; and, 
right, a saw-setting anvil 
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shown at the right 


SETTING AND FILING CIRCULAR SAWS 
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SIGNED especially for Boy Scouts, this necktie 


rack is shaped like a maple leaf and painted 
green. The leaf may be cut by hand from 14” thick 
wood with a coping saw or on a power scroll saw, if 


lable. Five holes are bored to receive wooden 


dowels, 42” in diameter by 2” long. The rack is fas- 
tened to the wall with a single screw.—G. A. SMITH. 


onsists 
sawed 
hape 
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short 
dowel 
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Improving an Electric Shaver 


ELECTRIC shavers that operate erratically 
can often be improved by opening the hous- 
ing and very lightly sandpapering the con- 
tact points. A good tool for this is a so- 
called “emery board” sold for manicure use. 


[WOODWORKING] 


Small circular saws are usually set 
with an ordinary saw set or with a 
hammer-and-anvil set. Bend only the 
upper third of each tooth. Combination 
saws are, as a rule, hollow ground and 
therefore require no set. Clamp the 
saw in the filing vise and file ripsaws 
with a slight bevel on top. File the 
teeth set away from you first; then re- 
verse the saw and file the rest. Use a 
mill file with rounded edges. File cross- 
cut saws like handsaws, using a blunt 
band-saw file. Work the file 
well into the gullets to deep- 
yen them. File raker teeth on 
combination saws straight 
across and 1/32” below the 
crosscut teeth to prevent 
tearing the wood. 


Sea ——— ee 
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Step-saving Kitchen Worktable 


HAS BUILT-IN OUTLETS AND SWITCHES 


step-saving efficiency of this movable 


ANE busy housewife will appreciate the 
kitchen table. 


It has a built-in elec- 


trical unit that permits any two kitchen ap- 
pliances, such as a waffle iron and a percola- 
tor or a toaster and a mixer, to be used si- 
multaneously or separately, as desired. The 
appliances are controlled by switches in 
front. The table also has two sliding shelves 
for holding plates or cups while serving. 


qt” END VIEW OF 


if 
Ya" GROOVE 
DRAWER FRONT 


FOR BOTTOM 


The materials and electrical fittings for 
the original table cost about five dollars. 
Well-seasoned %” pine is satisfactory and 
will make a sturdy table. Cut the openings 
in the front, which is a %” by 12” by 18” 
board, and assemble the front, sides, back, 
and lower shelf rails, using %” by 114” 
dowels. Care should be taken when drilling 
the dowel holes so that they don’t come to- 
gether in the legs. 

Cut two pieces %” by 1” by 2014” 
for the leaf supports. These are 
placed lengthwise on top in the cen- 
ter, and slots are cut in the top of 
the sides and the drawer guide. Fas- 
ten the scrolled back to the top, and 
the top to the frame, with four 1” 
corner irons. Two pair of hinges are 
required for the leaves. The lower 
shelf can be fastened through the 
side rails with screws. 

The following electrical equipment 
is required: Two 2” by 314” loom 
switch boxes; two interchangeable 
outlets with one two-gang plate; two 
10-ampere, 125-volt single pole tog- 
gle switch with one two-gang plate; 
3’ loom; 5’ No. 14 rubber-covered 
wire; 6’ No. 14 heater cord with a 
plug connected to one end. The out- 
lets are for appliance use, and the 
heater cord is used for connecting 
the table to a wall outlet. The wir- 
ing will handle up to 1,500 watts 
safely. —FRANK HEGEMEYER. 
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Rack Keeps Chisels Ready 
for Wood Turner's Use 


BESIDES being neat and workmanlike, this 
rack for wood-turning chisels is convenient 
to use because the chisels may be removed 
and replaced so easily. Pine will serve for 
all parts with the exception of the slotted 
piece that supports 
the chisels, which 
preferably should be 
of maple, oak, or 
other hardwood. The 
dimensions suggest- 
ed in the drawing 
are for chisels with 
1%” diameter han- 
dles, but they may 
be changed as re- 
quired. A handy lo- 
cation for this type 
of chisel holder is on 
the wall back of the 
lathe and about a 
foot to the right as 
shown in the photo- 
graph. 


The chisels are handy to grasp. Dimensions 
at left may be altered to suit size of chisels 


Hammered Aluminum Crumb Tray and Scraper 
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DECORATE BETWEEN LINES. 
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DECORATE BETWEEN LINES 
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The blanks are 
cut out of alu- 
minum as shown 
in the drawings, 
then hammered, 
bent, and tooled 
to give finished 
pieces like the 
ones at the right 
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OW that hammered aluminum has 
become so popular, amateur 
craftsmen who are interested in dec- 
orative metal work will enjoy making 
pieces of this type. Two simple pieces 
to start with are the crumb tray and 
scraper illustrated, which require only 
about a square foot of 18-gauge sheet 
aluminum. 

Cut out the shapes with tin shears 
and raise %” of the edge of both 
pieces where indicated. Hammer them 
all over with a planishing hammer 
and bring the front of each piece 
down thin; then clean up the edges 
with tin shears and file. Shape the 
handle of the scraper and round the 
back as shown. Cut in each pair of 
lines with a blunt cold chisel and fill 
in between them with a paneling 
punch or an ordinary nail set. Final- 


ly, buff or polish the tray and 
scraper. No lacquer needs be 
applied to pieces of this 
type.—DICk HUTCHINSON. 


Subscribers are requested to 
notify us of change of ad- 
dress four weeks in advance 
of the next publication date. 
Give old and new address. 
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RDINARY sawhorses take up consid- 
erable space when not in use and are 
awkward to carry from one job to another, 
but this difficulty may be overcome by 
making them so that they will fold up. 
Any sound 1” by 4” boards can be used, 
even pieces taken from packing cases, un- 
less the sawhorses are required for heavy 


Electric Burglar Alarm 
for a Poultry House 


AN ALARM for a poul- 
try house door can be 
made by cutting a 
mortise high up in the 
door jam and installing 
a set of old Ford coil 
points or similar con- 
tacts, as shown. A 
roundheaded screw is 
then screwed into the 
edge of the door in 
such a position that it 
will press against the 
inner contact when the 
door is closed, thus 
forcing the points apart. Bell wires are car- 
ried from the contact through old water 
pipe or secondhand conduit buried about 6” 
below the surface of the ground. The wires 
are connected to an electric door bell and a 
transformer in the usual way. A good place 
for the location of the bell is in the owner’s 
bedroom.—FRED H. SCHULTZ. 
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Light Wooden Horses 
Fold Up Compactly 
for Carrying 


BOLTS AND 
WASHER: 


How the portable sawhorses are made. 
To fold them it is necessary merely to 
remove one of the bolts from each leg 


duty, in which case dressed hardwood is 
better. The two shorter legs are hinged to 
the long legs with heavy hinges at least 
214” long, and chains are added to prevent 
the legs from spreading. To fold up one 
of these sawhorses, a bolt is removed from 
each leg. It is then replaced in the free 
hole to prevent loss.-—F. A. BLUHM. 


Improvised Pipe Wrench 


A PAIR of gas pliers and a C-clamp will 
serve in an emergency as a substitute for a 
small pipe wrench. This combination is es- 
pecially useful when it is necessary to get 
into places too narrow for a 10” or 14” pipe 
wrench, as, for example, between a union 
nut and a fitting coupled together with a 
close nipple. Stubborn stud bolts can often 
be started in this manner.—A. S. J. 
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Members of the Niles (Calif.) Homeworkshop Guild making signs in the shop of William Marshall 


ome Workshop Club Constructs 
Street Signs for Home Town 


ISITORS to Niles, Calif., will have Christmas (see P.S.M., Oct. ’39, p. 245). 
no difficulty in finding their way The Rev. L. Hadaway won the grand 
around, because seventy-five street prize in the annual exhibition of the Gales- 


signs have just been completed 
by the Niles Homeworkshop Guild 
and are being erected with the help 
of the Junior Chamber of Commerce. 

Credit for the idea of making the 
signs goes to Dr. T. C. Wilson, who 
also obtained the assistance of the 
town’s business men and arranged fi- 
nancial aid for the project. Assisting 
him in the work are five other mem- 
bers: C. B. Crane, E. F. Glassbrook, 
Louis Mayer, L. M. Avilla, and Wil- 
liam Marshall. The signs were made 
in the workshops of Mr. Glassbrook 
and Mr. Marshall. 

Many other home workshop clubs 
affiliated with the National Home- 
workshop Guild are helping to im- 
prove their towns and cities. The 
Saginaw (Mich.) Homecraft Club is 
making bird houses for the city park. 
A community playground with swings, 
see-saws, sand boxes, and slides has 
been constructed by the Midland (Pa.) 
Homeworkshop Club. Hundreds of 
clubs are making toys and repairing 
old ones to give to poor children at 
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1 ANNUAL EXHieT § 


Window display arranged by the Chesterfield Homework- 
shop Club, one of eleven clubs located in Chicago, Ill. 
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THE COMRADERY OF CRAFTSMEN 


Do you want to enjoy the fellowship 
of other amateur craftsmen? There 
is no better way to do it than to or- 
ganize a home workshop club. Then 
you can meet regularly with them and 


exchange ideas, and enjoy the many 
free services available to home work- 
ers like yourself. Send a large (legal 
size), stamped, and self-addressed en- 
velope to the National Homeworkshop 
Guild, 347 Fourth Avenue, New York. 
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Junior auxiliary of the North Shore Craftsman's Club, Waukegan, 
ys lll, with some of the model airplanes the boys have constructed 


GAD Richard Iverson of Chicago spent two 
a> years making his Fort Dearborn model 


burg (illl.) Home- 
workshop Club. He 
displayed a bed he 
had made. The judges 
were T. V. Brooking, 
Cc. R. Williams, and 
Miss Florence Bel- 
shaw, all of Gales- 
burg High School. 
The show was held in 
the window of a local 
furniture company. 

Boys between the 
ages of 8 and 18 have 
been organized into a 
model airplane club 
by the North Shore Craftsman’s Club, 
Waukegan, Ill. Several contests were re- 
cently won by the boys. There are two 
groups: the young boys meet on Saturday 
mornings and the older boys meet Wednes- 
day nights. 

Early last summer the Ashland (Ohio) 
Homeworkshop Club held a fish fry at the 
home of Joseph Massingill. The affair was 
so successful that the members decided to 
hold several more similar affairs and to in- 
vite their wives. At the first ‘Ladies 
Night” each member brought a small ob- 
ject he had made and the women drew lots 
for them. 
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A demonstration of a hand grinder was 
given before the Crestline (Ohio) Home- 
workshop Club. “The Romance of Industry.” 
a moving picture, was shown. An exhibi- 
tion is planned for the fall. 

Two instructive talks were given recently 
before the Gem City Homeworkshop Club, 
Dayton, Ohio. One was about the history 
of paint and methods of applying paint, 
and the other was about creosote. 

Men of unusual talents belong to the 
Salem (Ore.) Homeworkshop Club. A. D. 
Jacobson, president, is an inventor and 
recently devised a crystal grinder for a 
local radio station. H. D. Robinette, vice 
president, has made many fur- 
niture pieces and at present is 
constructing a dining room 
set. I. C. Bishop, secretary, 
has established a local reputa- 
tion for himself because of his 
beautiful inlaid pictures. Har- 
ry Hobson is internationally 
known among archers. 

A model refrigeration plant 
that actually makes ice and 
automatically turns off and on 
has been constructed by Clar- 
ence Schneider, and was a 


The Ashland (Ohio) Homework- 
shop Club was entertained at a 
picnic by Joseph M. Massingill 


HEEEREER ; 


feature of the annual exhibition of the Pres- 
ton (Ont., Canada) Homecraft club. 
Considerable publicity has been given in 
the local press to the Timbercraft Home- 
workshop Club, New Bedford, Mass., be- 
cause of the honorable mention received in 
the annual achievement contest. President 
Charles Jeglinski says the club will make 
a determined effort to win next year’s 
award ... The Southeast Woodcraft Club, 
Cleveland, Ohio, is conducting a member- 
ship campaign. Kazimir Lasinis is in 


charge ... The Apollo (Pa.) Homecraft 
Club is also having a membership cam- 
paign. 


Annual exhibit of Galesburg (IIl.) Homeworkshop Club. The beds in the background won first prize 
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The Miniature Enlarger 


ALTHOUGH BUILT FROM INEXPENSIVE MATERIALS, iT HAS 


The complete en- 
larger with its 
transformer set 
on the baseboard 
near the upright 


=) 


By VIRGIL C. WILLIAMS 


EW miniature enlargers embody as many de- 
sirable features as the one illustrated, yet it 
cost only fourteen dollars for materials, in- 
cluding two condensing lenses. It is designed 
to take a regular camera lens of 2” focus. Ob- 
viously, those who wish to make a simpler and still 
less expensive miniature enlarger can eliminate 
some of the features and modify the construction ai 


F 
F 


> taceaeltt 3 ~e : 


» 5 a : 
i — a a 


"aapditer, 


3 | 


to suit their purposes and the materials available. 

For cool operation, an automobile headlight lamp, 
6.3-volt, 50-candlepower, is used. A 6.3-volt, 5-ampere 
radio filament transformer supplies the power. The —_—_ 
one used in the original enlarger has two sets of sec- % 
ondary terminals, one of which (6.3 volts) supplies 
current to the main bulb, and the other (5 volts) to 
a small pilot bulb of the type used for lighting radio 
dials. 

The 34” five-ply veneer base is 18” by 21”, cut as 
shown. “The upright support is a 5” length of brass — = “ ————E 
pipe welded to a 3%” thick plate, which is bolted on A quarter view from the rear showing the 
the baseboard. The brass upright is 15/16” in out- _pilot-light housing and safe-light support 
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You've Dreamed of Owning 


EVERY IMPROVEMENT A CAMERA ENTHUSIAST COULD ASK 


side diameter and 31” long. Two wires from A 1-qt. cocktail shaker forms the outer 
the transformer pass through the center of housing. A salvaged spot light reflector is 
the pipe (the other side of the transformer cut to 3” in diameter and fastened in the 
winding being grounded as shown in’the shaker lid along with a piece of tin can 
wiring diagram) and are soldered toa plug about 2” in length and of a size to fit 
receptacle, which is insulated and forced inside 3” brass tubing. The bulb must be 
into the end of the pipe. rubbed gently and uniformly with 00 sand- 
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The textures in this photo were brought out 
by setting up the lights as shown at right 


POPULAR SCIENCE MONTHLY SHOP DATA FILE 


— EE SI 


[PHOTOGRAPHY] | 


THE dominant light should fall 
across the material so as to illumi- 
nate the parts that stand out in re- 
lief, but not the hollows. The sec- 
ondary lamp is then used to illumi- 
nate the hollows, thus 
avoiding coal - black 
shadows. For special 
effects, as when a dra- 
matic picture of great 
210% contrast is desired, 
elo the secondary light 
may be omitted. 


& O\sussecr 
D 


SPOTLIGHT 1010 IT 
OVER LEVEL OF 
SUBJECT 
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paper to frost it. Paint the reflector black 
because it is not focused for such a short 
distance. 

For the inner housing, a piece of brass 
tubing is used, 3” in diameter, 1/16” wall, 
41%4" long. The lower section is of the same 
tubing about 114” long; this depends on the 
size of the lower condensing lens. A lap 
joint is made by turning the inside of the 
upper and the outside of the lower section 
to 1/32” thickness by 5/16” deep. The out- 
side of the upper tubing is turned to a 
1/32” wall about 314” down. Then cut three 
slots with a hack saw in four sets about 
1144" from the top, and bend out for venti- 
lators. 

Rivet four clips to bottom of shaker hous- 
ing. Make an aluminum band as wide as 
the legs of the clips (about 5/16”) to ex- 
tend the circumference. Slip outer housing 
down over inner tubing and place the band 
around, as shown. Set upper housing on 
lower and drill through each clip. Tap the 
band, clip, and inner housing, and on lower 
tubing make L-shaped slots. Insert screws 
to extend about 1/16” on inside. The upper 
housing should now slip down over the 
lower section and lock in place with a 
slight turn. 

To support the housing, make a band of 
1/16” by %” brass, weld together, and weld 
on a piece of 54” pipe, 8” long. 

A ring 4%” square in section is next 
turned to fit outside of tubing. Fasten it 
about 1/16” up from bottom. Make a flange 
ring to fit over this for fastening to the 
upper horizontal plate. 

Imported condensing lenses of 3” diam- 
eter and 4” focus, obtained from a motion 
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picture or photo supply house, are used. 
Prick-punch bottom of tubing wall about 
144” apart to support the lower one. Set the 
upper one with two bands of brass so that 
the peak of convexity is even with the lower 
part of the upper housing. Use another 
band to hold in the lower lens. Do not force 


The gate swings down to give access to the film, 
and a pilot lamp lights up for perfect visibility 
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The enlarger turned for projecting color transparencies 


either lens; instead, draw 
the edge over sandpaper _ 
if necessary until the lens 
fits the tube. Be sure the 
flat sides of the lenses are 
parallel and set square in 
the enlarger or distortion 
will result. 

The upper and lower 
horizontal plates are 1/16” 
thick brass, 43%” in di- 
ameter. A hole is turned 
in upper plate a free fit 
on tubing. A piece of op- 
tically clear, double-thick 
glass, 24,” by 3” with 4” 
notches in the four corners, is fastened in 
with 1/64” brass straps about 4” wide. 
The screws pass through straps and plate 
and into threaded holes in the flange ring. 
A 3” length of clock spring is fastened to 
flange ring; and a pin is riveted into the 
other end, and a hole drilled through the 
flange ring into the 4%” square ring. The 
riveted pin in the spring drops into the 
square ring to lock the upper plate. This 
flange ring enables the bottom section to 
rotate around the tubing so that pictures 
can be projected upright. 

The lower horizontal plate is the same di- 
ameter as upper, but the center hole is 
2%,” in diameter. A plate of 1/64” brass 
is made to cover the entire area and turned 
up on each side to form film slides. These 
slides are not quite as wide as the film to 
cause the film to cup up in the center so 
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The lower gate with 
mask inserted. The 
film slides are ad- 
justed so only the 
edges of the film 
touch anything un- 
til gate is closed 


Another view of the 
lower gate without 
the mask. The glass 
is fastened in with 
small brass clamps 


that the emulsion does not touch the glass 
plate until the gate is closed. A hole 11%” 
by 2” is cut in center of this plate. An- 
other 1/64” brass piece is made to fit over 
this opening and turned over on each side 
and back for a mask guide. This piece is 
1%” by 2%” outside before turning the 
edge, with a 114” by 2” opening in the cen- 
ter. Another flawless piece of glass 154” by 
25g” is placed over these plates and fastened 
with brass clamps, the screws passing 
through the lower plate into the angle ring. 

Place a film between the two glass plates, 
fasten a hinge to upper plate, and shim up 
on lower plate. Make a strip of 1/64” brass 
as wide as the distance between plates and 
rivet onto the lower plate, but cut out on 
each side for film slides and in back for the 
hinge. Rivet this on to stop stray light. 
Metal masks to slide under lower piece of 
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glass may be cut from thin sheets of brass. 

Turn an angle ring of 2%” inside diameter 
to take the focusing tube, which fits inside 
the angle ring and is flush with inner sur- 
face of lower plate. Cut four L-slots in ring 
and rivet four pins into the focusing tubing. 
The inner tubing will have to be dressed on 
the lathe with a file to fit inside the outer 
tubing. Both pieces are 1/16” wall. A slot 
is cut in the outer tubing about 3/32” wide, 
4” long, and 114” up from bottom. 

Make a ring about 5/16” wide by 3” out- 
side and 2%” inside diameter. Groove out 
center, inside, about 3/32” wide and deep. 
Make a band of 1/32” brass about 4” wide 
to go around outside of lower tubing. The 
focusing ring rides on top of the lower band 
and is placed so the focusing ring groove 
falls in line with the slot in outer tubing. 

The inner tubing requires a spiral slot, 
144” wide and 4” long, starting about 4%” 
from top and running to about 3/16” from 
bottom. An additional 3/32” vertical slot 
in back of the inner tubing is required for 
a stabilizer pin; it starts 4%” from top and 
extends to within 3/16” of bottom. Drill 
through back of outer tubing and insert a 
screw at top of vertical cut. Make a roller 
to ride in spiral on inside. Finally, turn a 
piece of brass to fit in bottom of inner tub- 
ing to take the lens to be used. This mount 
will work only with a lens of 2” focus. 

The remaining details are made as shown 
in the drawings. Note that the safe light is 
mounted on a rod with a small pin to engage 
a bayonet slot so that it will lock either open 
or under the lens. 

The pilot light is fastened in its housing 
with a clip. A wire is soldered to bottom of 


bulb and led out through a hole in back. 
A %” hole must be drilled through the 
angle ring, outer focusing tube, and inner 
tubing to allow light to pass and strike the 
glass. The wire from the pilot light is 
connected by a small hinge to brass con- 
nections mounted on a piece of composition 
on back of enlarger. Two breaks have to 
be made in the circuit—one so the light 
housing may be removed, the other to allow 
the lower plates to revolve. A small switch 
is made so that when the lower gate drops, 
the circuit is closed. 

Removable film troughs are of 4%” square 
brass rod, 1%” wide and 1%” long, with 
flange at end to fit on each side of enlarger 
gate. When troughs are riveted together, a 
piece of aluminum is riveted on each side. 

The supporting arm is in two pieces. One 
is 54” outside diameter by 8”; the other is 
5g” inside diameter and 814” long. The lat- 
ter is welded to a piece of pipe that fits 
snugly over the upright pipe. After the en- 
larger has been carefully squared with the 
base, a small thumb screw is placed in the 
end of the outer pipe and a hole drilled part 
way into the inner pipe. 

Machine screws of the 2-56 size are used 
throughout, and holes are tapped instead of 
using nuts. All rivets are escutcheon pins. 
Solder is avoided as much as possible. 

The cost of building the original model 
was about $14, as follows: condenser lenses, 
$2 each; transformer, $3.50; brass upright, 
tubing, arms, etc., $4.95; cocktail shaker, 
60 cents; spotlight reflector (salvage), 20 
cents; light bulbs, 40 cents; baseboard, 35 
cents. I did my own machine work and 
welding. 


Marked Tape Gives Scale for Technical Photos 


Adhesive paper tape, if marked off into 
inches, may be used to provide a scale for 
photographed objects. It can be stripped 
off without harm and used again and again 
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HOTOGRAPHIC records of technical objects 
are more valuable if they include a scale to 
indicate the size of the various parts. This is es- 
pecially important when the photographs are to 
be used later as a guide to construction. 
A simple way to provide such a scale is to draw 
lines with black drawing ink at 1” intervals on a 


length of adhesive 
paper tape, such as 
masking tape or draft- 
ing tape, and mark 
every twelfth line with 
double lines. The tape 
is then used as shown. 
If necessary, it can be 
placed on curved sur- 
faces, and in some in- 
stances it might even 
be desirable to use 
transparent tape.— 
ROLF C. HAFERL. 
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If attached to a common suction cup in this way, a 


may be fastened instantly to any flat, smooth wall or ceiling 


HEAVY suction cup from a coat hook 

of the type sold in ten-cent stores may 

be used for supporting a photographic light 
on any flat, smooth wall or ceiling. This is 
often more convenient than using a conven- 


Heating Pad Warms Developer 


PLACED under a developing tray, an electric heating 
pad will keep the solution at the desired temperature 
in a cold darkroom. Unless the pad is waterproof, lay 
several sheets of paper or a piece of oilcloth over it. 
A thermometer should be kept in the tray as a check 
on the temperature, which is easily regulated if the 


pad is of the variable type-—RAY KERSHNER. 


Suction Cup Holds 
Lamp on Wall 


tional lamp stand, which is some- 
what cumbersome and not al- 
ways high enough to throw the 
light down at the desired angle. 

A piece of stiff wire, such as 
may be obtained from a dis- 
carded coat hanger, is run 
through the hole in the suction 
cup and then bent approximate- 
ly as shown. Note that there are 
two legs which bear against the 
wall and prevent sagging. At 
the outer end of the wire bracket 
are two eyes bent to fit a short 
piece of brass tubing. A strip of 
metal about 14” wide is bent 
around the base of the reflector 
and attached to the tubing with 
a bolt and wing nut so that the lamp may 
be tilted up or down or swung around as 
desired after the suction cup has been 
moistened and pressed in place against the 
wall.—F RANK CAPORAEL. 


hoto lamp 
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Mounted Logs Serve as Inexpensive Trophies 


ROPHIES that are 

suitable for many 
kinds of awards can 
be made from sec- 
tions of a log about 
9” long and 5” wide. 
Northern white cedar 
was used for the 
trophy illustrated, but 
elm, maple, ironwood, 
oak, and other woods 
have also been used. 
Avoid any with scaly 
or flaky bark. 

Saw off the ends to 
expose the clear sur- 
face and round them 
slightly. Cut out a 
portion 1” deep as 
shown, sloping slight- 
ly downward so that 
the wording can be read easily. An old 
picture frame was used to make the base 
illustrated; it is 2” high and extends 1” be- 
yond the log. Plane the bottom of the log 
until the width equals that of the base. 

After the ends of the log have been sanded, 
apply a coat of equal parts of turpentine and 
linseed oil on the exposed surfaces. Follow 
with a thin coat of white shellac and two 
coats of varnish, and rub down the cut ends 


The inscribed card may be 
attached when the varnish 
is tacky or it may be ap- 
plied later on with glue 


Scribing Circles 
with Compass 
on Sheet Metal 


WHEN it is necessary 
to scribe a circle on 
sheet metal, a small 
pool of wax from a 
candle will hold the 
compass point securely 
without marring the 
surface. By this meth- 
od it is possible to 
avoid making a prick- 
punch mark.—A.B. 
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of the log after each coat. The base is 
given two coats of flat black and a gold 
stripe is added at the very bottom and on 
one of the beads near the top of the base. 
Glue felt on the bottom.—H. G. PETERSON. 


Corks Keep Dirt from Chucks 


AN ORDINARY bottle cork will protect small chucks 
from dirt and dust when they are not in use, especially 
the more accurate chucks used on drill presses and 
lathes. It is a good idea to fill a chuck occasionally 
with light machine oil, cork it, leave it overnight, and 
then pour out the oil the next day. This will keep it 
well lubricated.—H.R.H. 


Thumb Tacks Stop Drawer 
from Sagging at End 


SOMETIMES the fronts of bureau 
or desk drawers stick badly because 
of wear or sagging of the drawer 
runs. The weight of the drawer, 
when it has been pushed all the way 
in, makes the back end drop from 
the horizontal, and this causes the 
drawer front to tilt slightly and bind. 
A simple remedy in most cases is to 
insert a polished steel thumb tack 
under each side of the drawer about 
3” from the back. The tacks hold 
the drawer on an even keel. 
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DOUBLE-SURFACED 


Hectograph 


Below, pouring 
the hot gela- 
tin into the 
pans. When it 
has set, it is 
ready for use. 
Left, peeling 
a copy from 
_ the hectograph 
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SPEEDS UP DUPLICATION WORK 


ADE with two gelatin surfaces, this 

hectograph or duplicator may be 
stored away free from dust, and the work 
also may be speeded up because two copies 
can be run off at the same time. 

The frames are 4” oak strips glued to 
pieces of three-ply 4” veneer. The inner 
edges are beveled to lock the gelatin in the 
wooden pan. Hinge the frames together 
and provide a hook and eye or other lock- 
ing device. 

Gelatin compositions ready for heating 
and pouring into the pans are sold by large 
stationers and mail-order houses. However, 
if you wish to make your own, the follow- 
ing formula will be found satisfactory: 6 oz. 
glue, 12 oz. water, and 24 oz. glycerin (all 
by weight). Soak the glue in the water 
until it forms a jelly, then add the glycerin 
and heat in a double boiler. If the glue is 
not clean, strain the mixture. Before pour- 
ing this into pans, see that the frames are 
placed level on a solid surface. After pour- 


ing, skim the surface with a piece of card- 
board to remove air bubbles. 

To prepare the master copy, a special 
hectograph ink must be used. The master 
copy is placed on the gelatin and pressed 
down tightly with a wooden or rubber 
roller. If possible, leave one corner of the 
master and all other copies loose so that it 
may easily be taken hold of. After the 
copy has been in place a few minutes, pull 
it slowly from the pad. 

After making the last copy, wash off as 
much ink as possible. The remainder will 
soon soak in. To renew the smoothness of 
the gelatin at any time, coat with a little 
alcohol and ignite ——EDMUND C. HANLEY. 


Detail drawings 
of roller and 
pans. Note how 
inner edges of 
frames are cut 
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Long-Handled Dustpan Saves 
Housewife from Stooping 


as 

O STOOPING is 
necessary with 

this handy nontip- 
ping dustpan which 
is made of 26-gauge 
galvanized iron and 
a handle taken from 
an old carpet sweep- 
er. The metal is cut 
and bent as_ indi- 
cated. The top and 
side edges are rolled 
back for a smooth 
finish. The long top- 
piece is bent down 
on either side and 


secured with rivets to the sides of the pan. 

Small L-shaped stop pieces are riveted to 
the sides to hold the dustpan at the proper 
angle. When the pan is picked up, they pre- 
vent the bed tipping up to the handle, which 
would make it awkward to place on the 
floor again; and they also prevent the han- 


A projecting strip 

leg at the rear 
makes the pan hug 
the floor tightly 


How the dustpan is used and, at left, a 
pattern to aid in cutting out the metal 


dle falling forward to the floor. Holes are 
drilled through pan and stop pieces to re- 
ceive the handle. The 5” projection that is 
bent down at the back to form a leg is for 
the purpose of tipping the bed of the pan 
slightly so dirt goes into and not underneath 
the pan.—BENEDICT BRONSON. 


Nonskid Facing Improves 
Miter Gauge on Saw 


NONSKID rug lining of the cork variety 
makes an excellent covering for the wood 
facing on the miter gauge of a circular saw. 
It is attached to the wood with rubber ce- 
ment. The stock to be sawed has no tenden- 
cy to slip when it is held against the rug 
lining. This material is also useful for ce- 
menting underneath book ends, clocks, and 
lamps to keep them from marring table 
tops and also to prevent them from sliding. 
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Rip Fence of Saw 
Inverted under Table 
_ When Not in Use 


WHEN not in use, the ripping 
fence on a circular saw table of the 
type illustrated can be inverted so 
that it will slide back on the under- 
side of the guide bars. It is then en- 
tirely out of the way, yet instantly 
available. This is better than stand- 
ing it in a corner or placing it on 
the floor of the shop, which is so 
often done.—K. M. 


Band-Saw Belt Guarded 
to Prevent Accidents 


THE danger that waste pieces will 
fall from a band-saw table and come 
in contact with the belt may be 
overcome by making a guard as 
shown below. Strap iron 1/16” thick 
and 1%.” wide is bent to conform to 


the belt and pulleys, allowing about ; 

1” clearance, and fastened to the r j i oe > 
bench top or metal stand with ae .- = - 
screws or bolts. Owners of small circular saws of this type will find that 


they can store the ripping fence beneath the guide bars 


Small Abrasive Disk Made 
from Old Auto Valve 


SMALL abrasive disk for finishing model 

parts can be made by cutting off a discarded 
auto-engine valve about 1” from the head, Some 
valves have a flat head, but one with a convex 
head can be used by grinding the top flat. A disk 
of sandpaper or emery paper is cemented on. 

An old valve will also serve as a small faceplate 
for turning metal disks or rings that cannot be 
chucked in the usual manner. A cement for at- 
taching the work may be prepared from 1 lb. each 
of pitch, rosin, and dry whiting, and 1 oz. of yel- 
low wax. Melt all together except the whiting, 
then stir in the latter.—W. C. W. 


If no belt guard has been provided for a 
small band saw, one can be bent from strap 
iron to fit over pulleys and belt. It is fas- 
tened to the bench or stand at each end 
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When folded and 
tolled up, the 
sleeping bag is 
18” long ond hos 
o dicmeter of 
Gpprosimately 6” 


Because the bag weighs less than 5% pounds, it 
can easily be carried in addition to a knapsack 


HERE 1S AROLL FOR HIKERS AND 


CAMPERS THAT PROVIDES MAXIMUM 


WARMTH WITH MINIMUM WEIGHT 
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Featherweight 


A comforter is folded in half and sewn along the bottom and 
halfway up the side. It is covered with a balloon-cloth bag 


INIMUM weight, compactness, and 
warmth are of great importance 
in a sleeping bag. The one illus- 
trated has kept me warm and 

comfortable in the high Sierras when still 
water has had a half-inch covering of ice. 

The materials: A gray goose down com- 
forter 72” by 84” (sateen covered); 6 yd. 
34” wide waterproofed balloon cloth; a slide 
fastener 36” long, and a spool of No. 40 linen 
thread. 

Fold the comforter in half, making a bag 
36” by 84”, and baste along the bottom and 
48” up the side. The remainder will be 
closed with the slide fastener. Then sew the 
bag on the sewing machine. : 

Fold the balloon cloth so that it will cover 
the comforter. This will leave approximate- 
ly 48” extra on the top edge, which is used 
for a tent flap and for making two straps. 
It is then sewn on the sewing machine ap- 
proximately 14” in along one side, the entire 
length along the bottom, and on the other 
side so that the same distance is left open 
as on the comforter. The fastener is now 
sewn on the remaining length after first 
being basted in place. Note that the fastener 
is sewed on facing the inside, for when the 
sleeping bag is completed it is turned inside 
out. 

The two bags are now laid together. The 
balloon cloth bag is inside out, and the com- 
forter bag is placed on top of it. The two 
are hand sewn together on all edges because 
the average sewing machine will not sew 
such heavy material, although, if preferred, 
the bag may be taken to a shoemaker. The 
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Sleeping Bag 


The flap of the sleeping bag may be raised as 
a windbreak or it may be pulled out completely 
and used as a tent. At right, sewing the bags 


balloon cloth bag may now be turned 
inside out, placing the comforter on 
the inside. The top edges of the com- 
forter are next sewn to the outside of 
the balloon cloth bag. The comforter 
is also tacked to the balloon cloth bag 
on the opposite side of the fastener to 
prevent the comforter from shifting. 

The last step is to cut two strips of 
material about 2” by 34” from the flap. 
The 2” width is folded in half and 
sewn lengthwise. The straps are sewn 
on the end of the flap with two loops. 


Electric Wires Rubbed on Concrete 
to Strip Insulating Material 


INSULATION can be stripped quickly from the ends of an 
electric wire by rubbing it vigorously against a concrete 
floor, sidewalk, or wall. Several quick strokes will strip the 
insulating material off one side, exposing the copper. A 
twist of the fingers will then remove the remaining insula- 
tion. I find this method so much better than using a jack- 
knife that I keep a small slab of concrete on my workbench 
for the purpose.—STEPHEN SMITH. 
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EE Eric 
FACING OF 
SPONGE RUBBER 


By RALPH G. WARING 


ANY amateur craftsmen and, in- 
deed, quite a few refinishing-shop 
operators do not get full value for 
their money in the use of sand- 

paper. Wrong grit sizes are chosen, papers 
are improperly torn and not used both ways 
of the sheet, and the used portions are not 
cleaned for further sanding. 

For most sanding, some form of backing 
other than the fingers or hand must be pro- 
vided. Felt, cork, and rubber blocks are all 
useful. However, the homemade hand block 
illustrated has all the requisite good points. 
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FOR LESS MONEY 


It fits the average hand, has a thumb 
groove, and enables a quarter sheet 
to be used readily, then changed at 
right angles to get all possible use 
from the abrasive—something that 
patent blocks with spring clip de- 
vices do not permit. Often from 
twenty to thirty percent of the sur- 
face of the abrasive is wasted by the 
use of poorly designed sanding blocks. 
Best of all, the face of this block is 
really flat, being cut from a sponge- 
rubber kneeling pad and glued on 
with ordinary water glass (solution 
of sodium silicate). Clamp the block 
and rubber firmly together, let them 
set overnight, and then apply a coat 
or two of thin shellac to the wooden 
part. 

Other pieces of rubber, felt, shaped 
or molded wooden blocks, and a bit 
of broom handle, all have a useful 
place in any group of sand blocks. 
In using them, take care to sand in 
straight lines, with the grain. 

An ordinary backsaw provides a speedy 
way to tear the paper accurately. Stack 
the sheets of standard 9” by 11” paper com- 
pactly; fold the top sheet only in straight- 
lined quarters; and hold the backsaw so 
that the left hand and thumb press the 
teeth against the paper on the folded crease 
line. Grasp several sheets with the right 
thumb and fingers and with a fast motion 
toward the body, tear the sheets in two. 
Change the saw to the opposite fold line 
and tear the paper into quarters. This is 
the best size for sanding most wood sur- 
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economical. They should be torn and soaked 
in water previous to use to regain the flexi- 
bility lost in storage. In many cases these 
versatile waterproof papers will replace the 
older, slower, and messy felt pad, pumice 
stone, and water or oil for rubbing purposes. 
When used with a suitable sponge-rubber pad 
and plenty of water and soap, 400A or 600A 
paper will produce a polish on varnished or 
enameled surfaces of 
greater beauty than 
otherwise possible. On 
fine furniture, a final 
clean-up with used 600A. 
paper and rubbing oil 
(three parts golden 
* ¥ paraffin oil plus one 


part gasoline) gives an 
ideal finish. 


Below, proper way to 
hold single - thick or 
split 6/0 paper for 
On moldings and curved surfaces, the sanding undercoats 
paper is backed up with a piece of '2” 
thick sponge rubber. At right, how 
the paper is held for water sanding 


faces. For sanding finishes, however, 
tear into eighth-size sheets. 

The olid-style flint sandpaper has 
little modern application except for 
sanding outside paint, which soon 
clogs any paper. Cabinet sanding and, 
indeed, most homecraft sanding is 
best done with garnet papers. Ama- 
teurs will also find the modern water- 
proofed abrasive papers, either garnet 
or aluminum-oxide, to be fast and 


eel ae re ee 


SANDPAPER [PAINTING] | 


I 

l To prepare woodwork for finishing, use dry-sanding garnet papers with the | 
standard “close coating” as follows: 14 or No. 60 grit; 1/0 or No. 80 grit; 2/0 

| or No. 100 grit; 4/0 or No. 150 grit; and 6/0 or No. 220 grit. | 

I For wet sanding varnish, enamel, or auto work, use single-thick, water- 

I proofed aluminum-oxide finishing papers with standard “open coating” as fol- I 
lows: Between coats—240A, 280A, and 320A. (“‘A” designates the weight of the 

| paper backing used, in this case light.) Finish coats—400A, 500A, and 600A. | 

| While gasoline is often used as a sanding medium, especially on auto work, | 
water and a white neutral soap or, best of all, a linseed-oil-foots soap of the 

l paste type, insures fast, clean cutting without clogging or scratching. Garnet I 

| and aluminum-oxide finishing papers of the standard open-coat type are gen- | 
erally made with the “A” backing. To increase its flexibility further when sand- 

| ing dry, it is desirable to dampen the paper backing slightly with a sponge. | 

I Repeat this as often as the paper gets dry. To clean any of these papers, brush | 
with a dry, flat, ten-cent hand brush. This is better than the ordinary method 

| of striking the paper against something hard. I 

I I 
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Dust Catcher Slides 
Under Workbench 


A DRAWERLIKE container to catch the 
sawdust, shavings, and small scraps 
brushed off a workbench may be made 
as illustrated at the right. A frame cut 
from 4” plywood is arranged to slide 
in two grooved strips screwed under the 
bench top, and a sugar sack or other 
cloth bag is tacked to the frame. When 
the container requires emptying, the 
slide merely is pulled all the way out of 
the grooves.—GEORGE M. REYNOLDS. 


are bent to shape and soldered.—B. N. 
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Large Round Can Changed 
into a Handy Tool Box 


FROM a cylindrical 5-gal. can it is possible 
for anyone who has had some experience in 
metal work to make a small tool box. Cut a 
7” wide opening in the side, as shown, and 
turn the edges for smoothness. A lid of 26- 
gauge galvanized iron is formed to fit over 
the opening, and the ends are bent over and 
under the projecting rim at the top and bot- 
tom of the can. Near the front edge, the lid 
is bent down to make a stop to prevent slid- 
ing it too far in either direction. The handle 
and two legs are cut from galvanized iron, 
the edges are double folded, and the pieces 


YA" PLYWOOD» 
FRAME 


When the bench top is to be dusted off, the sack 
is pulled out to catch all the sawdust and shavings 


Bronze Casting Slotted 
with Routing Plane 


A SLOT in a bronze casting had to be sur- 
faced parallel with the face. In the absence 
of machine tools, this was done by using 
an ordinary woodworker's routing plane. 
The tool bit was made from a short length 
of drill rod, which was heated and bent to 
the shape shown. The shank was threaded 
4%4"-20. The cutting edge was filed to a 
rather blunt angle, and the sides were made 
flat to allow working into corners. The tool 
was then heated cherry red and quenched, 
making it glass-hard. After being ground, 
it was ready for use. Fine adjustment was 
obtained by the use of the wing nut.—S. J.G. 


The face of the work was first made level, then 
the router finished the slot to an accurate surface 
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Parallel Clamp Serves as Wrench 


LEONARDO DA VINCI, the Italian painter, designed a 
wrench that closely resembled a modern machinist’s parallel 
clamp. His idea is still good because in certain emergencies 
a parallel clamp will act as a wrench. It is even more accu- 
rately adjustable to the exact nut size than a wrench, and the 
jaws will not spread. Care must be taken, however, to hold 
the clamp so that its screws will not be bent.—D. S, GARDE. 


When a clamp is 
used as a wrench 
in an emergency, 
hold it in this 
way so as not to 
bend the screws 


Hot Ammonium Citrate 
Quickly Removes Rust 


A SOLUTION of ammonium citrate of prac- 
tically any strength is an excellent rust re- 
mover. Used hot, it removes rust in a min- 
ute or two; if cold, it will do it overnight. 
When it is not convenient to lay the article 
in the solution, as for example the long steel 
sword scabbard illustrated, a layer of cot- 
ton cloth may be wrapped around it and the 
hot solution poured over the cloth.—R. W. 


Stopping Small Leak in a Dam 


TO HOLD back the water when repairing a 
small leak in a concrete dam, I applied a 
mixture of one part plaster of Paris to five 
of prepared cement. When it set hard, I fin- 
ished the patch with regular cement.—D. H. 
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TEMPERING TEMPERATURES [METAL WORKING] 


Temp. range Color of Type of tools 
in deg. F. oxide film 
487 to 455 Light straw to straw Scrapers for brass, steel-engraving tools, 
light turning tools, hammer faces, planer 
tools for steel, planer tools for iron, wood- 
engraving tools, drills, milling cutters 


456 to 482 Dark straw to yellow- Wire-drawing plates, boring cutters, | 
brown screw-cutting dies, taps, rock drills, mill 

chisels and picks, punches and dies, ream- | 
ers, shear blades, half-round bits, planer 

knives and molding cutters (to be ground), | 

gouges, plane irons | 


483 to 527 Yellow-brown to dark Twist drills, flat drills, wood-boring cut- 
purple ters, drifts, cup tools, edging cutters 


528 to 572 Dark purple to full Wood bits and augers, cold chisels for 
blue steel, axes and adzes, gimlets, cold chisels 
for cast iron, needles, wood chisels, hack 
saws, cold chisels for wrought iron, planer 
knives and molding cutters (to be filed), 
circular saws for metal, screw drivers, 
springs, saws for wood. 
Note: The tools are arranged approximately in their order on the color scale. 
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Drills Stored in Corrugated Board 


ORDINARY drill boxes or indexes have only one place for 
each size drill, so it is always a problem to know what to 
do with duplicate drills that accumulate in the course of 
time. I make holders for them from pieces cut from corru- 
gated paper boxes into suitable lengths and of a width 
equal to about half the length of the drills they are to con- 
tain. The bottom of each piece may be taped over, and 
several pieces may be stuck together to make a drill stand 
or to line the side of a tool drawer. The corrugations may 
be crimped for very small drills.—R. B. ROCHESTER. 


Hot Water Tank Cut Lengthwise 
with Double-Bladed Hack Saw 


PS. IF AN old hot water tank 2 
has to be cut lengthwise to ss 
make a trough or outdoor 
flower box, a neat job may be 
made by using a hack saw 
altered so as to hold a blade 
on each side. This is done by 
drilling the shanks and in- Pieces of corrugated board are 
serting pins that extend far cyt into suitable lengths and 
enough to hold the blades. taped together as drill stands 
Mark off the cutting line on 
the tank and start sawing at 
one corner. The narrow met- 
al strip sawed out must be Model Portholes 
kept bent to one side, out of Hy 
the way of the hack-saw Made from Wire 
frame.—BENJAMIN NIELSEN. PORTHOLES for a _ small 
model of an auxiliary sloop 
were made by winding very 
fine copper wire around a 
Ady needle many times, cutting 
off the turns, flattening them 


—_—_— 


Above, cutting 


coi at cgi with a hammer, and pinch- 
the hack saw is ing them together with 
altered to take tweezers in order to form 
two blades by rings. These were cemented 
drilling shanks carefully in place one by one 
and inserting to form the tiny porthole 


extension pins 


.  YTims.—EDWARD R. WEBER. 


Bent Wood Screw Serves 
as a Countersink 


WHEN a number of flathead wood screws 
have to be driven and no countersink bit is 
at hand, a substitute can be made from a 
fairly long flathead screw which has a head 
of the same diameter as the screws to be 
used. Bend the shank of the screw to near- 
ly a right angle, and fit a 5” or 6” length 
of brass or steel tubing over the point. 
Using this tubing as a handle, rotate the 
screw head in each hole that has been 
drilled for the screws. The sharp edge will The bent screw is fitted into tubing and rotated in 
countersink the hole to the right diameter. each hole until the head has been sunk in halfway 
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HINTS ON 


Reading Boat B 


By WILLARD 
and BRUCE CRANDALL 


EFORE starting to build any boat, you 
must understand the meaning of the 
drawings or blueprints. These always 
give the design of the boat as seen 

from three different viewpoints. The pro- 
file drawing, or elevation, shows the boat 
viewed from the side; the plan is a view 
from the top or bottom, and the body plan 
shows how the boat looks when viewed di- 
rectly from either end. The body plan con- 
tains the station lines, which are cross sec- 
tions at various points. 

The builder should never attempt to scale 
the line drawings because the table of off- 
sets gives the measurements at each sta- 
tion, taken horizontally from the center line 
and vertically from the base line. The spac- 
ing of the stations and other measurements 
that cannot be given in the table of offsets 
are shown on the plan and profile drawings. 
All measurements are given to the outside 
of the planking, and it is only after the 
complete set of lines has been reproduced 
full size that accurate measurements of the 
frames to the inside of the planking can be 
determined. 


WATER LINES 


IN | 


PROFILE 


SHEER, 


HALF SIDING OF KEEL: 

wu I i 
CENTER LINE 
TRANSOM 


SHEER PROFILE 


BOTTOM 
OF KEEL 


KEEL 
RABBET 
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With most V-bottom boats, the station 
lines shown on the plan and profile repre- 
sent the location of the frames of the boat, 
but in many cases, and especially with 
round-bottom boats, they represent the loca- 
tion of temporary molds, the actual frames 
or ribs being spaced between them. 

If the boat is a simple V-bottom design 
with straight sections, the entire shape of 
the boat will be shown by the sheer, chine, 
rabbet, and keel lines in the profile view 
and the sheer and chine lines in the plan 
view. However, if the boat is a more com- 


BUTTOCKS 
\ 


Cine Drawing of 
Round-Bottom Boat 


Le 
WATER LINES 


STATIONS 


Line Drawing of 
V- Bottom Boat 


plicated V-bottom or a round-bottom de- 
sign, certain other lines will be shown to 
represent various imaginary planes cut 
through the hull. Thus, in a V-bottom 
boat that has curved side frames, there 
may be several water lines representing var- 


vertical planes parallel to the center plane. 

POPULAR SCIENCE boat blueprints also in- 
clude drawings that show the accurate 
measurements of the frames (with plank- 
ing thickness deducted), stem, the projected 
transom, and other parts such as the keel 


form and knees. These make it unneces- 
sary for each individual builder to repro- 
duce the entire set of line drawings full size. 
There are also drawings of the entire boat. 


ious horizontal planes or cuts through the 
hull. In the drawings of a round-bottom 
boat the shape is shown by numerous water 
lines, and by buttock lines which represent 


Tile Cement Renews Old Brier Pipe 


AFTER I had tried several standard methods of cleaning old brier 
pipes to remove their rather strong taste and odor, I discovered a 
new treatment which seems to give more satisfactory and permanent 
results. The pipe is allowed to become thoroughly dry and the inside 
of the bowl is scraped clean. A thin layer of plastic tile-setting ce- 
ment is then spread smoothly over the inside of the bowl and allowed 
to dry. It is advisable to run a pipe cleaner 
through the stem first to protect the hole. 

Practically all large hardware stores 
carry tile cement. Some types may contain 
ingredients which would prove undesirable 
for this purpose, but I used the common 
variety of tile-setting cement, which is a 
white, pasty, inert substance sold in small 
cans.—ROBERT W. BRIGGs. 


Pulley Aids Laundry Weighing 


HOUSEWIVES who send their laundry out and wish to 
weigh it beforehand can do so without undue effort by 
using a small spring scale tied to a cord and running 
over a pulley as illustrated at the right. A strong cup 
hook can be screwed above a convenient doorway for sup- 
porting the pulley. The pulley, scale, and cord may be 
kept in a nearby closet——LoUIS HOCHMAN. 


Special Wooden Wrench Loosens 
Tight Faceplate on Lathe 


i > A TIGHT faceplate on 
. a woodworking lathe is 
sometimes difficult to re- 
move, especially as most 
lathes come equipped with 
only one wrench for this 
purpose. A simple expe- 
dient is to make a second 
wrench from %” plywood 
as shown, with 4” car- 
riage bolts set into it to 
match the holes in the 
faceplate. Washers and 
nuts are added. This 
wrench will turn the face- 
plate while the regular 
wrench is used to hold the 
spindle of the lathe. 


i 
Hoisting the laundry bag up by 
means of a Polley provides an 


easier way of reading the scale 
than trying to hold it aloft 
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screen of modern design can be made 

without difficulty for about five dol- 
lars. The size is determined by the fireplace 
opening, so draw the opening full size on 
wrapping paper and sketch in the outline of 
the screen in such a way that it cuts slightly 
within the upper corners. From this draw- 
ing it is possible to determine how much 
material to purchase. 

The outline of the screen is %” diameter 
brass tubing. This should be soft brass so 
that it can be bent without difficulty. An- 
other piece 5g” in diameter is required for 
the base. A suitable piece of brass screen, 
about a dozen small brass bolts and nuts, 
and solder are also required. The necessary 
tools are a hack saw, files, screw driver, 
pincers, hand drill, a tap of same size as the 
bolts, soldering iron, and tin snips or old 
shears. 

As an aid in bending the frame of the 
screen, it is well to draw a circle on any 
wooden surface—the back fence will do— 
and nail small wooden blocks around the 
circumference so that the tubing can be 
gently hammered into shape with a soft 
wooden stick. The base frame consists of 
two 5” brass tubes side by side with cir- 
cular notches filed in them for securing the 
circular screen. Note that these notches 
cross the tubes at an angle. Before assem- 
bling the base, however, it is necessary to 
solder the bottom edge of the screen to one 


\ N EXPENSIVE - LOOKING fireplace 
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The completed screen 
and, at left, 
showing how the lower 
members are fastened 


le | CIRCULAR 


_ Fire Screen 


aX HAS FRAME 
OF BRASS TUBING 


sketch 


of the tubes. Further 
strength is given by solder- 
ing along the center of the 
tubes on the underside after assembly. When 
the frame has been inserted, holes are drilled 
through the base tubes, and the frame is 
then tapped to take small bolts, which are 
inserted from both sides. 

The screen is stretched taut and soldered 
on the circular frame, after which it is 
trimmed. Use plenty of solder and file it 
down to give a smooth surface. The legs 
are made of tubing as shown, and attached 
with bolts and solder.—ROBERT GASH. 


Starting a Nut on a Bolt 
in an Awkward Place 


THERE are many ways to start a nut on 
the threads of a bolt located so that it is al- 
most impossible to reach it, but one of the 
simplest is to fasten the nut on the forefin- 
ger with a piece of 
cellulose tape, as 
shown at the right. 
Punch a hole through 
the tape to correspond 
to the hole in the nut. 
The nut may then be 
handled without fear 
of dropping it, and 
after it has been 
started on the bolt, 
the finger can be 
pulled away, leaving 
only a small piece of 
the tape on the nut.— 
ARTHUR C. NELSON. 
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Chemical Engineering 


home laboratory into a miniature 

factory for obtaining useful products 
from minerals, with yourself as its amateur 
chemical engineer? You can roast ores to 
obtain important metals, convert plain-look- 
ing stones into sparkling white crystals, 
operate a rotating kiln, and magically 
separate wanted minerals from unwanted 
ones by a flotation process. 

This may sound as though it would make 
rather a severe dent in your pocketbook. 
Nothing could be farther from the truth. 
Your rotating kilns or reaction kettles will 
be tin cans, supported hori- 
zontally and turned by your 
own hand. For a roasting 
furnace, frequently em- 
ployed by metallurgical en- 
gineers, you will use a 
porcelain crucible or the 
bowl of a clay bubble pipe. 
Heating kettles may be 
squat tin cans, porcelain 
evaporating dishes, or beak- 


fr would you like to transform your 


Inexpensive 
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Orthoclase (feldspar) 
adsorbs color of phenol- 
phthalein. Other tube 
contains cryolite, al- 
most invisible in water 


metallurgy 
kits provide materials 
for many tests. The ex- 
perimenter is using a 
homemade iron mortar 


ers you can find on your laboratory shelf. 

As for your raw materials, they will be 
the very same ones with which professional 
engineers have to deal. Perhaps you may 
live in a good locality for collecting some of 
the minerals that will be mentioned here. 
No matter if you don’t, for many dealers 
in chemicals can supply them. For variety, 
you will find an excellent source of supply 
in the ‘mineralogical sets’ of assorted 
specimens for beginners, now on the market. 
For bulk consumption, the “pound material” 
for mineral collectors, sold by some firms at 
a few cents a pound, will prove ideal. 


By RAYMOND B. WAILES 
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RO aye See 


for Home Experimenters 


Would you like to pre- 
pare a widely used metal 
from a well-known ore? 
You can easily extract 
lead from galena, a na- 
tural mineral which has 
been used in crystal radio 
receivers. Chemically, 
galena is a compound of 
lead and sulphur, called 
lead sulphide. 

Professional metallur- 
gists grind this ore and 
roast it at low heat, in a 
chamber resembling a 
blast furnace. During this 
process, the oxygen of the 
air converts part of the 
galena into lead oxide and 
lead sulphate. Then the 
temperature of the roast- 
ing chamber is raised. By 
reaction with the initial 
products, the unconverted 
galena is transformed into 
metallic lead, which is 
tapped off at the bottom 
of the furnace. 

You can dispense with 
the preliminary step by 
mixing powdered galena 
(lead sulphide) with twice 
its weight of litharge (lead 
oxide). Place the mixture 
in a porcelain crucible or 
the bowl of a clay bubble 
pipe, and keep it at bright- 
red heat for about twenty 
minutes. The molten lead 
may then be poured off 
from the vessel. Hammer- 
ing the metal will convince 
you that it is really lead. 

In the purity of the ma- 
terial that you have to 
work with, you have an 
advantage over the pro- 
fessional chemist or metal- 
lurgist. His ore may be 
quartz rock in which the 
pure galena appears only 
as veins or streaks. However, in a clever 
process that he calls flotation, he has found 
a@ way to separate the valuable galena from 
the worthless quartz. You can try out his 
scheme for yourself. 

Pulverize very finely, and mix thoroughly, 
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GAS FLAME 


BUNSEN-BURNER 


FLAME-SPREADER 
ATTACHMENT 
STACK 


A rotating kiln, like those used in industry, is easily made from 
a tin can as shown in the drawing above. In the photograph, it is 
being used in the laboratory to make plaster of Paris from gypsum 


equal portions of galena and common sand. 
Place a spoonful of this mixture in a pint 
bottle or a mayonnaise jar. Add a drop of 
pine oil, or cresol, and half fill the vessel 
with water. Shake vigorously, and then let 
the contents settle. The oil will rise to the 
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ARO TES] 


Crystals of barium chloride being removed from the evaporating dish 
for bottling. Right, details of attachment for the lamp-bulb heater 


surface of the water, carrying a large 
amount of the galena with it. Meanwhile 
the sand, which represents the worthless 
quartz in actual commercial practice, is 
left behind on the bottom. 

An important ore of antimony metal is a 
mineral called stibnite, which usually is 
included in small mineralogy sets. It con- 
sists of a sulphide of antimony. In the com- 
mercial process, which you can easily dupli- 
cate, the antimony is extracted by heating 
stibnite with half its weight of iron filings. 

Place this mixture in the bowl of a clay 
bubble pipe, or in a porcelain crucible. Also 
add a bit of sodium sulphate, and of pow- 
dered coal. These will act as a flux and 
assist the reaction between the iron and 
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FOUR TIN EARS 
JOIN PARTS OF 
TIN CANS 


HEATER DESCRIBED 
IN AUG.'39 P.S.M. 


the stibnite. A bright-red heat is required 
for this reaction, which takes about forty- 
five minutes for its completion. The metallic 
antimony, which will be found at the bottom 
of the pipe bowl or crucible, is best removed 
by breaking open the container. 

Lime, a material of great chemical and 
industrial importance, is produced rather 
simply. Limestone (calcium carbonate) is 
heated to redness in upright kilns, releasing 
carbon dioxide into the air and leaving the 
lime (calcium oxide) behind. To duplicate 
the process in your home laboratory, heat 
ordinary limestone or chips of marble 
(crystallized limestone) to redness for 
several hours. This may be done in a porce- 
lain crucible, using a Bunsen burner; or, 


Heavy-Duty Mortar | 
Made of Pipe Cap 


A TWO-INCH pipe cap will make 
a serviceable heavy-duty mortar 
for pulverizing the rocks, min- 
erals, and crude chemicals that 
you use in your experiments. Its 
pestle is a six or seven-inch 
length of half-inch pipe, threaded 
and fitted at each end with a 
half-inch pipe cap. If preferred, 
the cap at the upper end may be i 
a rubber tip of the sort used on F 
crutches or the legs of chairs and | 
stools. This latter arrangement is 
a little easier on the hands in | 
‘working with hard materials. 
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if you want to produce a larger 
amount of lime, place a few 
ounces of limestone or marble 
in a sand crucible and heat it 
for several hours in a coal fire. 

Converting gypsum, a com- 
mon mineral, into plaster of 
Paris will afford an enjoyable 
hour or two of chemical ex- 
perimenting. Held in the hand, 
gypsum is just a common- 
looking, light-colored rock. 
Chemically it consists of cal- 
cium sulphate molecules, to 
each of which is attached a 
pair of water molecules. When 
gypsum is heated, some of 
this ‘water of crystallization” 
is driven off. The calcium sul- 
phate that is left behind (with 
more or less water remaining, 
depending upon the dehydrat- 
ing temperature) is the prod- 
uct known as plaster of Paris. 
When it is mixed with water, 
its molecules reunite with some 
of the water molecules and a 
hard mass is formed, closely 
approximating the composition 
of the original gypsum. 

Rotating kilns, kettles, or 
muffie furnaces are used for 
making plaster of Paris com- 
mercially. One simple way you 
can prepare a small quantity 
is to heat powdered gypsum 
with a very low flame, from 
below, in an evaporating dish 
or a squat tin can. To control 
the temperature, stir the pow- 
der during the process with a 
chemical thermometer. When 
the material first becomes warm, you will 
observe “dew” or moisture being driven 
from the powder and condensing upon the 
thermometer. Keep the temperature at 
about 145 degrees C. (293 degrees F.) for 
half an hour, stirring every five minutes or 
so. When cold, the powder will set to a hard 
mass on being mixed with water. If the 
temperature used in preparing it is too 
high, the product will be “hard burned” and 
will take longer to set. 


ex 


MODEL rotating kiln, like those used in 

industry, may also be used to make 
plaster of Paris from gypsum. Pierce the 
lid and bottom of a baking-powder can and 
insert a stiff metal rod or wire, bent into a 
crank at one end, as illustrated. The rod is 
passed through the centers of the lid and 
bottom, and is attached to the metal with 
solder to keep it from slipping when the can 
is rotated with a heavy load. 
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To demonstrate the flotation process of separating min- 
erals, shake o pulverized mixture of galena and sand in 
water containing a drop of cresol. The oil frees the galena 


Also punch a hole in the lid of the can, 
very near the rim, through which you can 
insert a glass tube. This tube should be 
about six inches long, almost half an inch in 
diameter, and sealed at one end. Half fill 
the tube with powdered aspirin tablets. 
With the sealed end inserted in the can, this 
apparently senseless accessory will serve as 
a temperature-indicating device! 

Mount the “kiln” on improvised bearings, 
which may be drilled corks supported by 
laboratory stands, after filling it about a 
quarter full of powdered gypsum. Place a 
Bunsen burner beneath, with a flame- 
spreader attachment to distribute the heat. 
Start rotating the can, and adjust the 
burner flame until the aspirin in the glass 
tube remains molten, except for a small 
amount that solidifies in the exposed end of 
the tube. Since aspirin melts at approxi- 
mately 135 degrees C., the gypsum within 
the can will then (Continued on page 242) 
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Laws of Science 
Spectrum Tests Photo Films and Paper 


LENS FOCUSSED HERE 
WITHOUT PRISM 


O COMPARE their relative sensitivity 
to light of different colors, you can test 
photographic printing papers and “color- 
blind,” orthochromatic, and panchromatic 
films as shown. Let light pass through a 


Ripples “Refracted” by 
Obstacle in Water 


SET a rectangular strip of glass or other 
material diagonally in an oblong pan, and 
pour in a little more than enough water to 
cover it. Tap a sheet of cardboard, as 
above, so that ripples run the length of the 
pan. The ripples bend, then straighten, as 
they pass the obstacle, much as light does in 
passing slantwise through a pane of glass 
with parallel sides. 
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WHEN PRISM 
IS IN PLACE, RAYS 
BEND DOWN TO HERI 


Bands of color, separated by the 
prism, fall on different parts of 
the film or printing paper tested 


horizontal slit in a cardboard 
mask, and focus it with a read- 
ing glass on an easel. Then 
set a triangular prism in place 
to form a spectrum of colors. 
Darken the room, attach a ver- 
tical strip of film or paper to 
the easel, and turn on the light 
to make the exposure. The developed film 
or paper will clearly show which colors reg- 
istered strongest. To make the spectrum 
band longer, move the easel farther from 
the prism and refocus the lens. 


Iron “Short-Circuits” 
Magnetic Field 


WITH an electromagnet or strong perma- 
nent magnet, support iron filings beneath a 
sheet of cardboard as shown. Insert a sheet 
of iron between magnet poles and cardboard, 
and the filings drop; sheets of wood, glass, 
brass, or plastics have no such effect. The 
iron “‘short-circuits” the field of force and 
acts as an effective shield for the magnet- 
ism that supported the iron filings. 


Nonmagnetic materials do not cut the magnetic field 
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in Easy Tests 


Homemade Electrophorus for 
Static-Electricity Tests 


TO MAKE your own elec- 
Drawings show how the trophorus, melt powdered sul- 
touch of a finger, as phur and fill a coffee-can lid 
below, draws off the to the brim. When cool, 
ete sees smooth with sandpaper. Fit 
with a positive charge a smaller can cover, flat side 
down, with an insulating han- 
ene HANDLE dle such as a penholder at- 
tached with sealing wax. 
After rubbing the sul- 
phur briskly with wool- 
en cloth, set the small 
cover on it. Touch the 
top, withdraw your fin- 
ger, and then lift the 
cover. It will be charged 
with static electricity 
and will attract pith 
balls and bits of paper, 
charge a Leyden jar, 
or discharge a_ tiny 
spark to your knuckle. 
Several recharges are 
possible before rubbing 
the sulphur again. 


Why Steel Houses Keep Out Lightning 


STAND a bird cage on books 
to insulate it. Place an elec- 
troscope inside, with wire 
connecting the ball to the 
cage. Connect the ball of a 
second electroscope, outside, 
to a corner of the cage. Now 
pass a spark from an elec- et 
trophorus to the top of the 
cage. Leaves of the outer 
electroscope will fly apart; 
those of the electroscope in- 
side remain unaffected, no 
matter how heavily you 
charge the cage. An elec- 
trical charge from outside 
cannot penetrate a space 


WOOLEN 


LEAVES 
UNAFFECTED 


> 


completely enclosed by con- LEAVES 

ductors. In a thunderstorm, SHOW 

for the same reason, you are | CHANGE 

safer from lightning in a } uf 

steel-framed building than in y 

one of brick or wood. In your a 

experiment, the bird cage , 

became what is called a — 

“Faraday cage.” The electroscope inside the cage is not affected by the charge 
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Exploring Insect Eyes 


ID you ever wish, when you tried to 

cross a busy street, that you had a 

hundred eyes planted all over your 

head? If you want to get a general 

idea of what you would look like when so 

equipped, examine a dragon fiy, honeybee, 

house fly, or moth; or a crawfish or similar 

crustacean. These creatures have whole 

batteries of eyes, so large that they cover 
much of their heads. 

A dragon fly is one of the best insects to 
use when studying compound eyes. Other 
good specimens include moths, butterflies, 
and house flies. With a hand lens, examine 
the imsect’s head. You will observe two 
large, bulbous formations that cover much 
of the top, sides, and front of the head, and 
that sometimes come together at the cen- 
ter. These have a metallic sheen that may 
be of a black, brown, or purplish color. 
You can distinguish something of the ex- 
ternal structure of these two compound 
eyes, and see that they are made up of hun- 
dreds and hundreds of tiny facets. 


Looking through a dragon fly's eye lenses at the 
tip of a dissecting needle held beneath the stage 


To make a cast of the surface of an insect's eye, For dissecting the eye, you can stick an insect's 
spread a drop of liquid collodion on it. After the head ona slide. Here the slide is being warmed to 
collodion has hardened, peel it off with tweezers soften the wax in preparation for setting the head 


r 


With the cooled wax holding the head firmly, the Because the corneal layer is hemispherical and 
eye can be dissected under water. As you peel the springy: it is necessary to make several slits in 
cornea back, you will find it hard, like gristle the edges so it will flatten out without splitting 
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with Your Microscope 


The prominent “eyes" of 
this beetle are fakes. 
Its real eyes are smaller 


Remove the head from the insect, either 
by cutting or simply pulling it off, and place 
it on a glass slide. Examine the eyes with 
your microscope set at a low power. Use 
strong light coming from a point above and 
to one side of the stage. You find that the 
facets making up the eyes are amazingly 
regular in size and shape, and that they are 
generally hexagonal, a form that permits 
them to nestle together with no loss of 
space. In some compound eyes, like those 
on certain crustaceans, the facets are 
square. 

You are looking at the corneal layer, a 
transparent membrane that is broken up 
into numerous tiny lenses, one for each eye. 
Research has indicated that each lens is 
really a combination of two plano-convex 
lenses with their flat surfaces together. The 
indices of refraction of these lenses are dif- 
ferent, probably to provide better 
images through reduction of aber- 
rations. Thus the insect, millions 
of years ago, was using an optical 
principle that man, comparative- 
ly recently, “discovered” and is 
using to make the lenses of mi- 
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By 
MORTON C. 
WALLING 


Photomicrograph of a collodion cast of the 
eye of a moth, showing impressions made by 


scores of tiny lenses. At left, the facets 
themselves. Note the uniform hexagonal shape 


croscopes, cameras, telescopes, and other 
optical instruments perform better. 

The compound eye of an insect is, as its 
name indicates, made up of many individ- 
ual eyes, each complete in itself. Beneath 
each outer lens is a transparent pyramid or 
cone, its base outward and its apex pointing 
inward. The apex connects with a fiber run- 
ning to the optic uerve. Each eye is sep- 
arated from the ones next to it by black, 
opaque pigment; and this pigment is used 
beneath the surface of the cornea to keep 
out light, except where it enters through 
the tiny pupil. 

In each eye, light, to affect the optic 
nerve, must travel through the transparent 
spot in the cornea and strike a similar spot 
at the apex of the cone. Light rays enter- 
ing at an angle that makes them miss the 
apex are absorbed by the black pigment. 
Thus, with each of its eyes, an 
insect sees only a limited portion 
of an object. The eyes next to 
that eye see also a limited area, 
but one slightly different. With 
several thousand such restricted 
images that merge or overlap, the 


213 


This is a bee's-eye view of a small microscope silhou- 
etted against a window. Each lens produces an image 


insect obtains a complete view of the entire 
scene. 

Since the compound eyes cover so much 
territory on the imsect’s head, and are 
curved so that their individual eyes sweep 
large angles, the view is evidently much 
more extensive than that provided by the 
human eye. Compound eyes may not pro- 
duce as sharp an image as the eyes of high- 
er animals, but they enable the owner to 
detect movement in almost any direction; 
and it probably is movement of an enemy 
that interests an insect most. 


Although you will find it difficult 
to prepare sections through an in- 
sect eye that will reveal the structure 
of the conical units, without going 
through the routine of embedding in 
paraffin and sectioning with a mi- 
crotome, you can learn a lot and have 
considerable fun with the cornea. 
Examination with a hand lens and 
the lower powers of your compound 
microscope suggest that the outer 
surface is not smooth, but has a de- 
finite texture. 

Without the need of even dis- 
secting the eye, you can prove this 
to be true. Obtain, from a drug 
store, an ounce or so of liquid, flex- 
ible collodion. With a pointed stick 
or dissecting needle, place a drop of 
this on the compound eye of a drag- 
on fly or some other insect that 
does not have a lot of hairs scattered 
over the eye. Spread the collodion 
into a thin layer, and let it harden. 
Then, with fine-pointed tweezers, 
peel it off and transfer the film thus 
obtained to a slide. 

Examine this collodion cast with 
your microscope, and you will find 
that it contains a faithful impression 
of every facet that it covered; and 
that each impression is a tiny hollow, made 
by the outward-curving surface of the cor- 
nea. In making such collodion casts, you 
can add some alcohol-soluble dye to the 
liquid collodion, to make it easier to see. 

For a better conception of the lens layer 
of a compound eye, remove the cornea with 
the aid of sharp-pointed scissors or a scal- 
pel. You can hold the head with tweezers, 
or stick it to a glass slide with the aid of 
some melted paraffin or beeswax. Let the 
wax harden, and then proceed to cut around 
the edge of the compound eye. This dis- 


Compound eye of a moth. The 


dark surface is hundreds of 


pound 
lenses. White spot is a body scale 
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The spider does not have a com- 
eye, but carries a battery 
of individual eyes on its head 


Top of a honeybee's head, show- 
ing a compound eye and one of 
the single eyes (seen in circle) 
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Build This Simple Microprojector 


SIMPLE microprojector 
that can be made for 
almost nothing is shown in 
the drawings. It consists of 
a light-tight cardboard hous- 
ing with a ground-glass screen 
at one end. The image formed 
by the microscope is pro- 
jected on the screen with the 
aid of a mirror or prism 
mounted on the eyepiece. You 
can make the housing from 
a cardboard megaphone, by 
cutting off some of the mouth- 
piece end and providing a 
hinged cap for it, and fitting 
a circular piece of ground glass 
over the large end. Or you can 
build the housing from sheet card- 


board, and shape it to take a 
square piece of ground glass. Cut 
a hole near the small end to ad- 


mit the microscope tube. Al- 
though a piece of ordinary mir- 
ror mounted at a 45-degree an- 
gle to the surface of the eyepiece 
lens will serve to reflect the image 
on the screen, a first-surfaced mir- 
ror or a right-angled prism is 
better adapted to giving a clear 
image on the ground glass. 


PRISM IN 
SUITABLE 


CARDBOARD HOOD 
OR MEGAPHONE 
— 


GROUND 
GLASS 


TO MOVE EASILY 


CARDBOARD 
FOOT 


secting should be done under water. Peel 
pack the cornea. You will find that it is 
tough and hard, like gristle. 

The corneal layer will be in the form of a 
hemisphere or spherical segment, such as 
you obtain when you peel a large piece of 
the skin from an orange. Being tough, it 
resists the pressure necessary to flatten it 
so you can focus on more than a few of the 
facets at once. By making several slits 
with fine-pointed scissors or a knife around 
the edges, you can flatten the specimen 
without causing it to wrinkle or split in the 
center. 

The corneal layer will have black pig- 
ment adhering to its inner surface. To re- 
move this, hold it with tweezers in a beaker 
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or watch glass of water, and with a small 
camel’s-hair brush twisted back and forth 
between the fingers, scour out the pigment. 

For temporary observation, place the eye 
layer in water under a cover glass. Exam- 
ine it, also, without water or other medium. 
For permanent mounting, dry and mount in 
balsam. Some microscopists recommend 
soaking the cornea for a few days in tur- 
pentine, followed by washing in xylol or 
dioxan, before mounting in balsam. 

You will find, upon focusing your micro- 
scope on the mounted corneal membrane, 
that it is made up of numerous tiny lenses 
capable of forming images just as a camera 
lens does. You even can focus these lenses 


on various objects, (Continued on page 246) 
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NEW DEVELOPMENTS 


Radio, Phonograph 
Built into Bench 
of Electric Piano 


THREE forms of musical en- 
tertainment are available in a 
single instrument, illustrated 
in the photograph at the left, 
that takes up less room than 
an ordinary upright piano. 
The instrument comprises an 
“amplifier piano,” an electric 
phonograph, and a radio. The 
piano action is contained in 
the main unit, which also 
houses an electric amplifying 
hook-up and a_ loudspeaker. 
The phonograph, with its au- 
tomatic record changer, and 
the radio, are built into a 
sturdy bench styled to match 
the piano. All three music 
sources operate through the 
one amplifying system, con- 
tained in the main unit. 


Phonograph, radio, and piano work through a common amplifier 


Low-Frequency Converter 
for Standard-Band Sets 


For receiving weather broadcasts and 
other long-wave programs, the handy con- 
verter illustrated is designed to attach di- 
rectly to any broadcast-band receiver of 
good design that will tune to 1,550 kilo- 
cycles. A handy switch enables the operator 
to cut the converter in or out. The unit is 
designed for either alternating or direct 
current at 115 volts, and has its own tuning 
dial for selecting stations in the low fre- 
quency, or long-wave bands. 


y | | 


Simply turning a 360-degree 
dial tunes in any wave length 
between five and 550 meters 


Automatic All-Wave Tuner 


AN ALL-WAVE tuning assembly for set 
builders, in which tuning is done simply by 
twirling a dial through a full turn to bring 
in stations throughout the various fre- 
quency ranges from five to 550 meters, has 
just been introduced. There is no gang 
switch to be set when changing from the 
broadcast band, for example, to short or 
long wave, the assembly providing smooth 
transition from one band to another. The converter in use with a standard-band receiver 
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FOR THE RADIO FAN 


of 


its 


This compact set 
gets the most out 


Economizer Lengthens Life 
of Receiver’s Batteries 


CUTTING electric consump- 
tion as much as fifty percent 
when maximum power is not 
required, a lightweight, port- 
able radio receiver incorpo- 
rates an ingenious device 
which can be turned on at 
will to add hours of service 
to the set’s built-in batteries. 
A detachable snap-on cover 
is moved to the back of the 
case when the set is in use. 


batteries 


“Radio-Newspaper’ Set Available As Kit 


WITH all working parts carefully ma- 
chined to insure easy assembly, materials in 
kit form for constructing a ‘“radio-news- 
paper” receiver to attach to your present 
radio have just been marketed by a well- 
known radio manufacturer. When assem- 


Reading a news bulletin from 
the facsimile receiver. Upper 
tight, the set after assembly 


Right, stamped-out, machined 
parts are all supplied ready 
to be put together according 
to the printed instructions 


NOVEMBER, 1939 


bled, the unit is identical in detail with the 
built-up “radio-newspaper” receiver sold 
commercially. The kit includes a complete 
set of instructions to aid the amateur radio 
builder in assembling the set with the least 
possible trouble. If desired, a special clock 
is furnished which 
can be built into the 
mechanism to turn 
the set on and off to 
coincide with the reg- 
ular scheduled ‘‘news- 
paper” broadcasts. In 
addition to the clock, 
a cabinet may be ob- 
tained with the kit. 
Several views of the 
outfit are shown in 
the accompanying il- 
lustrations. 
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By 
FRANK TOBIN 


Attractively finished, the portable radio 
shown in use above is designed to fit like a 
tray in the overnight case, ready to be re- 
moved and plugged into an electric outlet 


Note the simplicity of controls and the air- 
plane-luggage fabric covering. How the 
parts are arranged beneath the U-shaped 
chassis is shown in the photograph below 
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Fits in Handy Overnight Case 


ty, the compact four-tube, A.C.-D.C. 

receiver illustrated will appeal to week- 
end travelers who like to take their radio 
entertainment with them, for it is more 
than just an ordinary portable set. Besides 
its own cabinet, it has a neat overnight lug- 
gage carrier into which it slips along with 
your toilet articles and the few apparel 
necessities for a short trip. You can build 
the suitcase and its radio-cabinet “tray” 
yourself, according to specifications on the 
next page, or have them made up at your 
local luggage shop. 

Although a standard, four-tube, tuned- 
radio-frequency circuit is used, changes 
have been made to increase the set's effi- 
ciency. Iron-core coils for example, are 
used because of their greater selectivity and 
higher gain; while in the detector stage, one 
of the new “high-mu” triodes replaces the 
conventional high-frequency pentode. The 
triode provides better quality and can be 
operated to give a high signal output with- 
out distortion. For the output tube, a new 
beam power pentode, a 25L6, was chosen 
since it can be used without any added re- 
sistors or by-pass condensers, although care 
must be taken to use a cathode resistor of 
proper value. 


D's.» good volume and selectivi- 


2526 2516 6K? 6F5 
4-200 OHMS 


*— LINE-CORD RESISTOR 


After packing the week-end bag, the receiver is 
set in place and the lid closed down for carrying 


Instead of a filter choke, a 4,500-ohm, 
one-watt resistor is employed to save space 
and keep down the cost. To avoid overheat- 
ing of the resistor, the plate current of the 


COND. 


~~ BLOCK 


r 
ALL TUBES AT ~ 
RIGHT ARE SHOWN 
BOTTOM VIEW 


All connections for the A.C.-D.C. radio are given in this circuit diagram, while 
the sketches of the tube bases at right show how the tubes should be wired 
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25L6 tube is taken directly 
off the cathodes of the 
rectifier. To eliminate any 
possibility of hum due to this arrangement, a 
high-capacity (40-mfd.) electrolytic condenser 
must be used for filtering this part of the 
rectifier circuit. 

A five-inch electrodynamic speaker was 
chosen instead of the usual permanent-magnet 
type, as the former costs less and is more 
sensitive to weak signals. 

In laying out the chassis and cabinet, ar- 
range the parts as shown in the illustrations 
so the receiver will be shallow enough to fit in 
the “tray.” The tuning dial and knob harmon- 
ize with the color of the fabric, while brass 
locks and hinges were selected so that they 
would not rust. As the panel of the radio ex- 
tends above the open suitcase, it is a simple 
matter to lift the set in and out. 


LIST OF PARTS 


Five-inch electrodynamic speaker. 

Iron-core antenna coil. 

Iron-core radio-frequency coil. 

Volume control, 20,000 ohm, with switch. 

Line-cord resistor, 200 ohm. 

Resistor, 250 ohm, % watt. 

Resistor, 300 ohm, % watt. 

Resistor, 30,000 ohm, % watt. 

Resistors (two), 1 meg., % watt. 

Resistor, 4,500 ohm, 1 watt. 

Two-gang tuning condenser, .00036 mfd. 

Mica condenser, .00025 mfd. 

Mica condenser, .001 mfd. 

Tubular electrolytic condenser, 5 and 5 mfd., 25 volt. 

Electrolytic condenser, 16 mfd., 150 volt. 

Electrolytic condenser, 40 mfd., 150 volt. 

Tubular condensers (two), .01 mfd., 200 volt. 

Tubular condenser, .02 mfd., 200 volt. 

Tubular condenser, .05 mfd., 200 volt. 

Miscellaneous:— Four octal sockets; four tubes (6K7 
radio-frequency pentode, 6F5 high-mu triode, 25L6 out- 
put pentode, and 2526 rectifier); chassis, wire, etc. 
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At left, parts mounted on 
top of the chassis, and the 
assembly as it fits inside 
the narrow cabinet. The fin- 
ished set appears above, and 
specifications for the cab- 
inet, case, and chassis below 


SPEAKER TUNING 


CONDENSER 


, Layout of Chassis 


7 
4° HOLE 
FOR SPEAKER 


HINGED 
COVER 


Details 
Suit @ 
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Book-Light 
Radio 


OUNTED on the bracket of a 

book light, this tiny broadcast 
receiver will be found extremely use- 
ful while reading after you’ve gone to 
bed. Earphones, two small batteries, 
aerial, and ground complete the set. 
Instead of the usual radio-frequency 
choke in the plate lead, a 10,000-ohm, 
half-watt resistor is used, while a pad- 
ding condenser with a maximum ca- 
pacity of .0004 mfd. forms the tuning 
condenser, A similar padding conden- 
ser is used as a regeneration control. 
The tuning coil (L,) is a midget-type 
antenna coil such as used in A.C.-D.C. 
receivers, wound with thirty turns of 
double-silk-covered wire around the 


lower end. This unit comprises the ticker coil (L,). 

The cabinet is %” thick walnut, 112” by 314” by 
3%”, glued together and shellacked. Fiber board 
may be nailed on the back, and the unit fastened 
to the stem of the book lamp with a single bracket. 


Padding condensers replace the usual-type tun- 
ing condensers. Note cabinet details at right 
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Controls are handy as you read with this radio turned on 


WOUND ON 
COIL 


10,000 OHMS 


Details of the cir- 
cuit are shown in 


diagram. Its tiny F S 
1'2-volt tube uses a BOTTOM VIEW 
45-volt "B" battery OF TUBE 


for plate current 


Hints for the Motorist 


Mirror and Headlamp 
. Make Shaving Easy 


CAMPERS and automobile tour- 
ists who sometimes have to shave 
at night without adequate lighting 
can save themselves an ordeal by 
attaching a small rear-view mir- 
ror of the inexpensive auxiliary 
type to one of the car headlamps 
by its rubber suction cup. The cor- 
rect position for the mirror is in a 
line between the bulb and the shav- 
er’s eyes, so that the shadow of the 
mirror falls across his eyes and 
allows him to see, while the head- 
light illuminates his face.—D.S. 


How can I grease my car, which has 
new-style hydraulic fittings, with a grease OLp-TyPE WI 
gun made for the old-style fitting? That im FITTING 
problem stumped me until I tried putting \ 
an old-style fitting on the end of the gun 
and then using it in the normal way. The 
bottom of the old fitting makes a perfect / 
union over the top of the hydraulic fitting. . HYDRAULIC 
—F.S. FITTING 


An old-type fitting is attached to the gun nozzle 


Glove Is Case for Small Tools 


THE SMALL tools that I keep in the dashboard com- 
partment always rattled against each other until I 
hit on the idea of stowing them in the fingers of an 
old leather glove. The glove keeps them together, but 
prevents metal-to-metal contact.—H. J. 


Jack Makes Adjustable Stool 


For motorists doing body or fender re- 
pair work, a handy adjustable-height seat 
for use while working can be made from a 
junked screw-type auto jack. Make the 
seat by upholstering a wooden disk. Then 
weld a metal plate to the top of the jack 
and fasten it to the bottom of the disk with 
wood screws. A stool like that pictured at 
the left may be extended so that the seat 
is ten inches from the ground at its lowest 
position and twenty-three inches at its 
highest. Adjusted to the proper height for 
the work in hand, it gives added comfort 
and efficiency.—A.M. 


Adjustable for height, this 
homemade stool is handy for 
body and fender repair work 
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With the new fast Kodak 
Super-XX Film, you can take 
just as good pictures indoors 
at night as you have taken 
outdoors in the sun 


Hz the place to snap a baby 
when he’s sweetest, a pup when he’s 
cutest, the whole family when they’re 
happiest. Use Kodak Super-X X—about 
four times as fast as ordinary film—and 
you can get the same clear, brilliant pic- 
tures indoors that you get outdoors. And 
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with any camera at all that takes Kodak 
Super-X X Film—even a $1 Baby Brownie. 
All you need besides camera and film 
are two or three Photoflood lamps in 
Kodak Handy Reflectors. (Photoflood 
lamps are inexpensive, and they last long 
enough for you to take dozens of snap- 
shots.) A helpful booklet (illustrated) not 
only gives you the few simple directions 
you'll need, but suggests picture oppor- 
tunities, and contains much useful in- 
formation. It’s FREE at your dealer’s ..« 
Eastman Kodak Company, 
Rochester, N. Y. 
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OIL THAT MAKES 


NEEDS ONLY 
AFEW 
DROPS! 


MOBIL HANDY OIL 


Home craftsmen praise this 
light, penetrating oil. It’s non- 
gumming—fine for electrical 
appliances, sewing and wash- 
ing machines, bicycles, toys. 
Use it in your car generator. 
Free wall clip with every can. 


SMOOTHER, QUIETER! 
Mobil Upperlube, added to gas- 


oline, reaches your engine as a 
vapor. Its special ingredientclings 
to upper cylinders, piston rings 
and valve stems—protects against 
rust and wear; reduces carbon. 
Your engine runs more quietly, powerfully. 


MOBIL UPPERLUBE 


Buy where you buy Mobiloil or Mobilgas 


Mobil Specialties 


MOBILGLOSS - MOBILWAX - MOBIL STOP-LEAK 
MOBIL HANDY OIL - MOBIL RADIATOR FLUSH 
MOBIL WINDOW SPRAY - MOBIL UPPERLUBE 
MOBIL HYDROTONE - MOBIL SPOT REMOVER 


BY THE MAKERS OF MOBILOIL 
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Reflectors on Tool Box 
Give Safety at Night 


WHILE changing a tire on an unlighted 
road some dark night, you can be sure that 
approaching motorists are warned of your 
presence by fitting out your tool box with 
a few red-glass reflector buttons of the 
type used for road markers and bicycle 
“tail lights.” Fasten a row of them on the 
side of the box, and another row on the top, 
as shown below.—J.M. 


Safety buttons reflect lights of approaching cars 


Paint on Clock’s Hands 
Makes It Easy to Read 


BECAUSE of reflections from its convex 
glass front and its shiny chromium face, 
the dashboard clock on my car was often 
difficult to read without taking my eyes off 
the road for too long a time. To overcome 
this, I painted the tips of the hands a bril- 
liant red.—F.A. 


Painting arrow-type clock hands a brilliant red 
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NEW 


Take a look at this big new Delco 
battery, and know that from case to 
plates it is the powerhouse it looks! 
It teems with extra power to give you 
fast, positive starting, winter and 
summer—extra capacity to meet the 
demands of lights, radio and acces- 
sories—extra stamina to assure the 
satisfactory performance of all elec- 


Replace with a 
Delea balllery 


MANUFACTURER OF DELCO-REMY 
STARTING, LIGHTING. AND IGNITION 
KLAXON HORNS + DELCO BATTERIES 
AUTOMATIC CARBURETOR CONTROLS. 


DELCO 


trical equipment. In materials and 
workmanship, it is the finest battery 
that Delco-Remy has ever built .. . 
in dependability and long life, it’s as 
fine a battery as you can buy. You 
owe yourself the assurance of driving 
security that this powerful new Delco 
battery provides! Your dealer has one 
to fit your make of car ...ask to see it. 


Delleo-IKemiy 


DELCO-REMY PRODUCTS AND GENUs 
INE PARTS ARE AVAILABLE AT UNITED 
MOTORS SERVICE STATIONS EVERY- 
WHERE . WHEREVER YOU SEE THIS SIGN. 


World's Largest Manufacturer of Automotive Electrical Equipment 
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HERE'S the way many car owners do it every 
year! They put in a couple of quarts of Du Pont 
“Zerone” early in the season for protection against 
rusting and sudden cold snaps. 

When winter gets down to business, they add 
enough “Zerone” anti-rust anti-freeze to protect to 
lower temperatures. A total of 6 quarts, put in as 
needed, can protect a car with an average size cool- 
ing system (15 quarts) for the entire winter. And 
6 quarts of “Zerone” cost only $1.50! 

You may need a little more or less, depending 
on the condition and capacity of your car radiator 
and the severity of winter in your neighborhood. 
But you can be sure that the unusual efficiency of 
Du Pont “Zerone” will save you real money. 

“Zerone” in a clean 
cooling system prevents 
rust and corrosion, gives 
better dissipation of en- 
gine heat, avoids power 
losses. Put some in to- 
day! It’s only $1.00 a 
gallon, 25¢ a quart. 


COUPON 
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CURTAIN TOP 
FOLDED OVER _ 


EDGE OF 


i 
CANVAS OR 
OILCLOTH —— 
CURTAINS 


Curtains Cover Windows 
When Car Is Washed 


IN ORDER to prevent water from running 
down inside the doors when an automobile 
is being washed, I have found that it is a 
good idea to fasten pieces of oilcloth or can- 
vas over the windows, as illustrated above. 
The strips are held in place by being 
pinched between the top of the frame and 
the top of the window. Cut the pieces 
slightly larger than the window so that the 
edges will overlap.—C.H. 


BRASS 
PAPER 
RIVETS 


Radiator Winter Front 
Made from Bug Screen 


A FEW simple changes will transform a 
radiator bug screen into a winter front for 
cold-weather use. Cut out a piece of leath- 
erette to the exact outline of the screen, 
and then join the two with paper rivets or 
other fasteners, with the screen facing out. 
Cut holes in the lining to allow for the reg- 
ular screen fasteners to extend through. 
The lining may be folded down part way if 
it is desirable to leave the radiator grille 
partially open.—A.C.N. 
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ONLY 4 THINGS 
CAN HAPPEN TO ANY SPARK PLUG 


and the Cure for Most Troubles 
Costs only 5c a plug 


DIRT is the most common cause of spark plug 


If the deposit is black, it’s carbon or soot. If it 
is red, white, fused, or blistered, it’s oxide—a 
residue of combustion. 


THE CURE is a thorough cleaning 
(Sc a plug) in the special machine 
developed by AC engineers. You 
will find this machine in service 
at more than 70,000 Registered i - 
AC Cleaning Stations. You can |rieanine StaTiON 
identify them by this sign. > 


WEAR is next in frequency. It is reasonable to 
expect about 10,000 miles of service from any 
standard make of plug. (Cleaning and adjusting 
are needed, of course, at 4,000-mile intervals.) 


ZI 


THE CURE is a new plug, or a set of new plugs. 
And you can’t go wrong if those new plugs are 
AC Quality Spark Plugs. 


WRONG GAP is related to wear. 


Wear causes this condition. Sometimes, although 
rarely, gaps widen too quickly. This indicates 
that the plug in use cools too slowly, or is of 
the wrong type. 


NOVEMBER, 1939 


THE CURE for normal wear is gap adjustment 
with the special AC tools with which Registered 
AC Cleaning Stations are equipped. Accuracy is 
assured by a special gauge which conforms to 
the arc of the worn gap. Adjusting is a regular 
part of the AC Cleaning Service. The cure for 
abnormal wear is a new plug of correct type and 
temperature range. Better make it an AC. 


BREAKAGE is the fourth trouble. 


A broken upper insulator is always the result of 
a blow, as when a wrench slips. A broken lower 
porcelain results from attempting gap adjust- 
ment by bending the center electrode; or from 
use of a plug which cools too slowly or is of 
the wrong type. 


Breakage is very rare. 


THE CURE is a new plug. 
May We Point Out— 


A visit every 4,000 miles to your Registered AC 
Plug Cleaning Station will keep your plugs in 
good condition. Dirt will be removed before it 
can cause serious gas waste, power loss, and 
starting trouble. Gaps will be kept in adjust- 
ment. Wear will be eliminated when it becomes 
pronounced. Breakage will be remedied. 


Plug cleaning is a splendid 5c habit. It will pay 
for itself many times over. 


r ay 


#2 


The Quality Spark Plug | 
i 
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Amazing values in circu- 
lar saws for your home 
workshop— KEYSTONE 
made by DISSTON! True 
running, long-lived. They 
fit your machine, suit 
your work. Designed for 
fine craftsmanship at low 
cost. Ask your dealer for 
Keystone Home Work- 
shop Circular Saws— 
Made by Disston. 


Trimming inlay pic- 
ture with ‘‘square 
board’’ made of 5/32” 
plywood, with a strip 
to fit table slot clinch- 
tacked to bottom, 
and with cross pieces 
squared to saw. 


Address__---.----------------- 
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Cross-cut; Combination 
6" (4 hole) .. . $1.70 
7" (34 hole)... 1.80 
8" (34, 56", %“ hole) 2.00 

10” (56", %" hole) 2.40 

(Rip saws slightly lower) 

Also Hollow Ground, 

$3.00 to $5.00 


ly only to United 
acters. write Henry 
td., Toronto, 


These prices 
States: for 
Disston & 


COUPON! 


Completely revised 
Disston Saw, Tool and 

i nual. 48 pages, 
s a number of 
ike the one above. 


Tested Shop Plans 
for Making Gifts 


HRISTMAS is less than three months 

away, so now is the time to start 
planning those gifts you intend to make 
yourself. To assist you, POPULAR SCIENCE 
MONTHLY offers a wide variety of projects, 
including attractive pieces of furniture, 
beautiful ship models, toys, radio sets, and 
miscellaneous items. A complete blueprint 
list will be sent free upon receipt of a 
stamped, self-addressed envelope. 

A few of our more popular projects—some 
simple, some elaborate—are listed below. 
All of them have been illustrated in the 
magazine and for the benefit of readers who 
would like to look up those pictures, a refer- 
ence to the date and page of issue is given in 
parentheses after each item. 


FURNITURE 
25 
25 
75), 125 
Maple Tavern or Lone Fable, Gols 
by OS" (May “Te p. 80), SRA 50 
Modern Tea Wagon and Cabinet 
Rolls (Apr. "37, p. 83), 313A, 125 
Queen. Anne Dressing Table, Stool, and” Mirror 
(Dec. "36, p. 74), 295A... 15 
Six-Footed Coffee Table, 14” 
26” (Sept. 37, p.,103) 125 
Small Early Colonial” Pine’ Chest 
deep, 24” high (Mar. '37, p. 125 
Softwood Coffee Table (Nov.’ ’37, 125 
Special Bookease for holding’ forty-eight issues of 
Popular Science Monthly (0 216) 
353A 125 
MODELS 
Barnegat Lighthouse, 1042” high (Oct. '36, p. 
69), 298A. $ .25 
(Dec. '35, _p. 59), 272-273-274- 1.25 
Clipper Ship SEA WITCH, 914" hull (Dee. "83,5. 
Coast Guard Pairal Boat of 188" Bper BON" ull” 
(July "36, p. 55), 286-287-R. 15 


(Continued on page 230) 
POPULAR SCIENCE 


—for MILDNESS 
fine old 
Kentucky Burley 
aged in wood 
—the FLAVOR 
of pure maple 
sugar for extra 
good taste 
Velvet packs easy in a pipe 
Rolls smooth in a cigarette 
Better tobacco 


for both 


Copyright 1939, LiccetT & Myers ToBacco Co, 
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Blueprints for Gifts 


(Continued from page 228) 
Confederate Raider ALABAMA, 21%" hull (Feb. 
"38, p. 77), 335-336-337-R.. A 
Elizabethan Galleon REVENGE, 2i” hull (Apr. 
a 33, p. 65), 206-207-208-209 si 1.0 


Farragut’s, Flagship HARTFORD, 33 hull 
LIONEL ANNOUNCES Sete eee 


Gonrageous, 
1- = 

° Harbor Tugboxt and Barge, miniature water-line 

Greatest Thrill on Wheels models, 5, 3/16" and 73/16" long respectively 
(June '3 A , aesaes . 

H.M.8. BOUNTY, 814” hull (Apr. °35, p. 68), 354 “2 

5 

2 


Liner NORMANDIE, 20%” hull (Oct. '35, p. 57, 
264-265 


Liner QUEEN MARY, 104%” hull (May 
74), 283 


), 

Liner PRESIDENT LINCOLN, 14% 
"37, p. 88), 325. 

Locomotive, Hudson type, HO gauge, 14” long, 
driven by 6-volt motor (Nov. '37, p. 89), 
329-330-R acaedasenonsohvaveuavcaoees a 

New Bedford Whaleboat, with complete equip- 
ment, 14” hull (Sept. '37, p. 104), 326-R.. 5 

Ocean Freighter, 14” hull (Oct. '35, p. 57), 271.... 

Old Naval Cannon, a six-pounder in battery, 
period about 1798; gun is 7%” long, model 
over all is 9” by 11%” (Nov. '38, p. 170), 352 

Privateer SWALLOW, a Baltimore clipper, 13” 
hull (Noy. '34, p. 65), 228-229-230-R..... 1 

Revenue Marine Cutter of 1850 JOE LANE, 21” 
over all (Nov. ’39, p. 174), 374 ,. 

Trading Schooner, three-masted, 1s” hull (Mar. 
"35, p. 68), 252-253. * a08 

Srl acl wercanmiat 8%" hull (Jan. *36, Pp. 
1), 2 “ 


BOATS 


Cabin Cruiser, 17’ long, weighs 750 lb., for use with 
inboard or outboard motor from 10 h.p. 
(Feb. '39, p. 161), 356-357-358-3! 

Fisherman’s Outboard Boat, 9’ 3” or 11° long, 
7 ele 115 or 160 lb., for motors from 3 to 16 

can also be rowed (July ’38, p. 55), 

Bake 345-R 


P -BUTTON 
USH Racing Runabout, 13” stepless hydroplane for out- 
board motor, weighs 275 lb. (June '35, p. 
60), 261-262-R a ae | 
Racing Sailboat BLACKCAT, 13° long, weighs 
250 Ib.. "pean senate (July "37, p. hieida 321- 


322-323. 

Sport Runabout, 9’ 8" long, 
outboard motors (Apr. L 

Utility Rowboat, 13° long, weighs i75 1b.; can also 


be sailed or driven od outboard motor (Aug. 
"34, p. 84), 224-R.. 


MISCELLA 
What Is It? How Does It Work? What Bed or Armchair Table (Dec. ’ 5), B33A.... 


. 37, p. 8! 
. . Beginner’s Battery Radio (Feb. 3g p. aay EBA 
New Train Thrills Does It Introduce? Bicycle Trailer (Apr. 39, p. i61), 367A... 
—— Cigarette Holder, designed in form of miniature 
three-gun naval turret (Feb. '37, p. 91), 299A .% 
iieletredked tacwith Mexican Patio Furniture for Dolls—covered- 


0US. 


NOT IN 40 YEARS has 


f aoe " wagon couch, roll-around couch, table, and 
anything so electrifying as this! It's a world-beater cart (Dec. '38, p. 164), 354A-355A.. i 
for, worldwide, there's nothing like it! No room Photogramnie Splitimage:] Range Finder (June *39, J 
here, as you can see, to give you all the details — Rowboat Back Rest (July °38, ‘p. 73), 347A. i 
but, in a new, big, full-color catalog we've told the Turned and Inlaid Bowl and Candlesticks (Feb. 


"37, p. 79), 307A.. 


whole exciting story. So, 
rightnow, today, do this... 


Get the Magic Story of 
“Push-Button Railroading” 


Mail the coupon below—and 


back will come a copy of the Send me the blueprint, or blueprints, num- 
52.page, thrill-packed Lionel bered as follows: 
Catalog—lickety split! 


POPULAR SCIENCE MONTHLY, Dept. 119-B 
353 FOURTH AVENUE, NEW YORK 


ey 
sa | I am_inclosing.. 


Tne Lionel Corporation, Dept. W 
15 East 26th Street, New York, N.Y. | Pa ee 


I Please send me the new1939 52-page, full-color Lionel | 

1 Catalog. Enclosed is 10c (for postage and handling). I Street 

I Nome. I City and State... 
I Address. I 


(Please print your name “andl address very clones) 
Cit} —_______Stote___ 
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A NEW KIND OF BATTERY 


That Never Drinks Too Much! i 


Willard’s New Safety-Fill 
protects you against “blindfold filling” 


@ Whenever a service man can’t see the level of the battery solution he 
may accidentally over-fill your battery. Such “blindfold filling” results 
in dangerous corrosion because the excess electrolyte surges up through 
the vents in the top of the battery and attacks the wiring and exposed 
metal parts of the car. 

Now Willard’s famous “H-R” battery is built with a new and unique 
construction (called Safety-Fill) that gives positive protection against this 
dangerous over-filling and the corrosion that is bound to follow. 


Built to last 68% longer than the average of 100 other brands—having 
“power-house” performance with tremendous reserve capacity—and now 
equipped with “Safety-Fill”—the “H-R” is the battery “buy” of the 
year. Have your Willard Dealer show you this exclusive new battery 
that simply can’t drink too much. 


WILLARD STORAGE BATTERY CO. « Cleveland » Dallas + Los Angeles » Toronto 


Bile lo last 08h Conger! 


The WILLARD 


~~ ook, » for the 7 


SAFETY-FILL 
VENT 
Accept No Substitutes 


Tales 


HOW WILLARD SAFETY-FILL WORKS 


Ug (SVU eee (' 


Te fillthe bat- Place cap on Fillwellwithwater. Remove cap from 

fery, unscrew  SAFETY-VENT,form- Air lock prevents SAFETY-VENT and 

filler-cop as usual. ing air lock in solution risingabove solution drops to 
breather-chamber. bottom of well. correct level. 


It never drinks too much! 
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NAME IT...AND I'LL 
STICK IT! = 


New kind 
of cement 
hailed by hobbyists! 


@ “Just the cement I’ve waited for,” say home 
craftsmen, model builders and camera fans. 
Proved by ten years’ industrial use, Casco 
Flexible Cement is now available in handy 
tubes for workshop, home, school and office. 
Bonds a wide variety of surfaces—metal, 
paper, glass, wood, plastics—a new, quicker, 
cleaner way. Forms a flexible bond that re- 
sists heat, moisture, expansions, even shocks! 
Large tube 25c at Hardware Stores. 


FOR HEAVY DUTY 
WOOD GLUING 


.-.on furniture, cabinets, boats, 
etc....use Casco Powdered 
Casein Glue. Easy to mix. Used 
cold. Resists moisture, heat and 
rough usage. 10c to 65c at Hard- 
ware, Paint and Lumber Dealers. 


J Home Workshop Handbook 


Helps woodworkers from beginner 
to Master Craftsman. Contains a list 
of free and low-cost booklets offered 
you by leading experts on Tools, 


Finishes, Sharpeners, Cabinet 
Woods and Veneers, Project Plans 
and Workshop Clubs. First book 
with ail this information. Mail cou- 
pon now for your copy. 


CASEIN COMPANY OF AMERICA 
350 Madison Ave., Dept. PS-1139 
New York, N.Y. 


Yes, send me your free "Home Workshop Handbook” 


Nam 


Addres: 
—————Save 2c, stick coupon on penny postcard-———_—— 
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Precision-Shaped Hull 
Contained in Kit 
for “Joe Lane” Model 


OMPLETELY shaped and routed out to 

the correct deck levels, the hull m our 
construction kit (No. 11S) for making a 
model of the Joe Lane needs little to be done 
to it except the sanding. This makes it pos- 
sible for anyone to complete the model with 
only a few simple tools. 

The Joe Lane was one of the first ships 
constructed for the Revenue Marine, fore- 
runner of the U. S. Coast Guard, and was 
rated as a topsail schooner. When built to a 
scale of 4%” equals 1’, the vessel makes an 
attractive model 21” long and 13” high. 

Our construction kit, shown above, con- 
tains, in addition to the hull, all the neces- 
sary raw materials for masts, spars, deck 

(Continued on page 234) 


Model of destroyer "Preston" built, with Kit 2S 


POPULAR SCIENCE 


"YANKEE"—famous 
for Fine Mechanics’ 


“YANKEE” Tools, also makes 


“Yankee” Handyman 
Handyman No. 2H Tools for Home and Hob- 
Needed in the kit of 


byist. New speed, greater 
every hobbyist. ease, handier for you— 
Wanted in every driving screws, boring holes! 
home. Useful to man, “Yankee” Handyman Screw 
woman, boy. “It Driver No. 133H—with 
Ratchets!” Makes Spring in Handle, $1.25, is 
easy work of driving ideal drill. No. 33H, without 
or rawing small spring in handle, only $1.00. 
screws. Simply set To bore holes for screws, 
for right or left countersink, etc., with either 
ratchet. Then just No. 133H or No. 33H, buy 
move handle to these “Yankee” Accessories, 
ind fro. You get Sold separately, or in Pak: 
genuine “Yankee 


quality for only ji — 3} 


['wenty-Five Cents. “Yankee” Chuck and 3 Drills 
Length 46” Set, 39c 


Look For “Yankee” Drill 5/64” 


‘Yankee’ Handyman ——eee 
ame fy ak! ae 


“Yankee” Drill 9/64” 


“Yankee” Countersink 
Each 25¢ 


To change No. 
133Hor No.33H 
into a drill, re- 
move screw 
driver blade. 


New 
Amazing 
Values 


le. You 
then are ready to 
bore small holes. 


—INTRODUCTORY. COUPON —— 


/ North Bros. Mfg. Co., Philadelphia, U. S. A. 


? 7 If dealer cannot supply you, enclose Money 
Lay / Order for delivery postpaid of “Yankee” Handy- 
[man Tools, as checked: 
(No. 133H Spiral Driver. Spring in Handle. 

1 ~ One blade, 14" on 25 
/ (Ne. 33H Spiral Driver, One blade, 14” 
/ (Ne. 330H Accessory Pak Complete... 
O Ne. 2H Screw Driver—“It Ratchets” 


“Yankee” 542” Blade for small screws 
Each 12¢ 


Accessory ~~" Complete Set 
Pak » ig Accessories 
No. 330H Mempenmegs On Card,75c. 


ih 
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| Name...... 


H Address... 


$495 8 mail, 
eS ae 
New gas model that flies swiftly to high  20c 


altitudes... soars long and glides tolevel xtra 
landings. Build one and be in line for BIG CASH 
PRIZES to be offered contest winners using Megow 
models. 3-unit construction . . . quick-detachable wing 
and tail sections fly off undamaged in collision, and 
give easy access to ignition unit. Quickly built 
fuselage. 6 ft. wingspan. 8 oz. wing loading. Uses 
any 1/5 h.p. motor. The best-performing, most 
beautiful model airplane you ever saw. 


KORDA’S WAKEFIELD 
INTERNATIONAL CHAMPION 


With a flight record of 43 minutes 
and 29 seconds, this supreme 
rubber-powered model won not 
only the famous $500 Wakefield 
trophy but the all-time world’s 
record. Kit, manufactured ex- 
clusively by Megow's, contains 
not only all necessary materials but Korda’s official plan. 
$1.00 at your dealer's or by mail, 10c extra for postage. 


SHIP MODELS 


Authentic, romantic, historical and 
modern types. MAYFLOWER, shown 
here, length 171 in., printed deck- 
piece construction with carved hull. 
Complete plans and all materials, 
$3.00 plus 1 5c for postage. Many 
other famous models, all popular 
sizes and prices, shown in new 
catalog. Ready-made ports and 
supplies, 


HO-GAUGE FREIGHT CAR KITS 50c 


Each « scale model, realistic, accurate and colorful. Kit com- 

plete with trucks, brake cylinders and wheels. Wheels insu- 

jated for 2-rail operation. Couplers automatic. Gondola, 
hopper, tank and refrigerator cars 
and cabooses. 50c each. By mail, 10c 
postage. 


New Construction Kit 
(Continued from page 232) 


Kit V is for making 
this clipper model 


fittings, and rigging, and the following fin 
ished parts: blocks, bullseyes, deadeyes, be 
laying pins, capstan, steering wheel, pa 
eyes, anchors, and hawse lips. Full siz 
drawings are, of course, included. The pric: 
is only $7.00 (25 cents additional west of th 
Mississippi River and in Canada). 

Many other decorative ship models car 
be made with our kits. For those wanting 
elaborate clipper ships, there are the Sov 
ereign of the Seas (Kit V, $4.95+) and th 
Great Republic (Kit 4S, $8.40*). The first i: 
26” long over all and the latter is 42” long 
Admirers of war vessels will like the battle 
ship U. S. S. Texas (Kit E, $7.45*) and the 
U. S. Navy destroyer Preston (Kit 2S 
$5.95*). The battleship is 3’ long and th 
destroyer is 3112” long. 

A complete list of our kits appeared o: 
page 216 of the October issue. An illustrate: 
leaflet describing the kits will be sent fre 
upon receipt of a large, self-addressed, an 
stamped envelope. 


Note: If you live west of the Mississippi River or { 
Canada, add 50 cents to prices marked with an asteris! 
(*) and 25 cents to prices marked with a dagger wy 


Popular Science Monthly, Dept. 119A 
353 Fourth Avenue, New York, N. Y. 
Please send me C. O. D. Kit. 


I will pay the postman the price shown above 
plus a few cents postage in full payment. (Ca- 
nadian orders cannot be sent C. O. D.). 


Address.... 


City... 
(Please print your name and address very clearly) 
If you prefer to send your remittance with this 
order, you save the C.O.D. charge. Remit by 
money order, check, or registered mail. This 
offer is made only in the United States and 
Canada. Also see note above. 
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THE NEW 1940 HARLEY-DAVIDSONS 


<— ~ A 


Tops for 


Well 


IHE great new 1940 Harley-Davidson 
Motorcycles assure you more pleas- 
ure from every new, advanced feature. 


Sensational beauty! . . . Rugged dependability ! 
Zooming power to whiz you along the highways 
with other thrill-loving riders. There’s always 
something doing — exciting events — gypsy tours, 
tourist trophy races, hillclimbs, rallies — yes, and 
new distant places to reach quickly and economic- 
ally — to see and explore. 


See your Harley-Davidson dealer today! Learn why 
two out of every three motorcycles on the road are 
Harley-Davidsons. See the 1940 models with their 
smart, streamlined styling — appealing new color 
scheme — beautiful color options — lower prices. 


Ask your dealer about his Easy Pay Plans, 


HARLEY-DAVIDSON MOTOR COMPANY 
Dept. PS MILWAUKEE, WISCONSIN 


— This big 24-page 

magazine filled with pic- 

tures and stories of exciting 
motorcycle events. 


SEND COUPON WOW 


HARLEY-DAVIDSON MOTOR CO. 
Dept. PS, Milwaukee, Wisconsin 


Send FREE copy of “ENTHUSIAST” motorcycling 
magazine and literature on your new 1940 models. 
Stamp is enclosed for mailing cost. 


Name. 


WORLDS (om MOTORCYCLE | fee 
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Curled prints are slight- 
ly moistened on the back, 
placed between blotters, 
and put under pressure 
inthe press as at theright 


Construction of press. At right, 
one end of bench screw is filed 
so a washer may be slipped on 


graphic prints are expensive, but a sub- 

stantial wooden press can be made at 
low cost. All the 14” thick oak used for the 
press illustrated was salvaged from old furni- 
ture, and the only expense was less than a 
dollar for the carpenter’s vise screw. 

The joints and keyways in the two end 
pieces are cut on a circular saw. Large flat- 
head wood screws are used to assemble the 
frame. The bottom platen is made up of 
several pieces and attached to the frame with 
screws from underneath. The upper platen is 
also made up of several pieces, which are held 
together by a wood brace down the middle 


| reo iron presses for flattening photo- 


236 


DETAIL OF 
SCREW FITTING 


PIN THROUGH SCREW 


Photographic 
PRESS 


BUILT BY USING 
VISE SCREW 


and two crosspieces at the ends. Small 
blocks are fastened to the ends of the 
upper platen to act as keys. 

The threaded nut of the bench screw 
is fitted into the crossbar at the top of 
the frame by boring a hole, tapering 
the hole, and cutting a keyway. The 
end of the bench screw is filed down so 
that a large iron washer can be slipped 
on. The washer should have three 
countersunk holes drilled through it 
previously, as shown. Attach the washer to 
the screw by drilling two holes through the 
end of the screw at right angles to each other 
and separated by the thickness of the washer. 
Steel pins driven through the holes will hold 
the washer on the screw, yet permit it to ro- 
tate freely. Fasten the washer to the cross 
brace on the top of the upper platen with 
three flathead wood screws. Finish the press 
by applying a suitable wood stain and then 
varnishing. 

The curled prints are slightly moistened on 
the back, placed between blotters, and put 
under pressure between the platens of the 
press.—F RANK MCCARTY. 
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FREEV 
40 page book @ 


Send at once for a FREE copy of thi: 
time-money saving catalog. In it is 
everything you need in photography. 
All the nationally advertised cameras, 
2 complete line 6f upstordate equip- 
ment. 40 pages to guide you! You'll 
save time because now you can order 
at home. You'll save money, too—the 
prices are attractive — in many cases, 
savings will surprise you! Write today | 
for FREE copy Catalog No. 77. 


LAFAYETTE CAMERA DIVISION 
Hadio Wire Television Ine. 
Dept. 9LC9— 100 Sixth Ave., New York, N. Y. 


=, 


Save Money on Cameras 


by sending for the outstanding list of camera bargains ever 
published . . . write for the latest 


BASS BARGAINGRAMS 


Listing thousands of values. Separate completed illustrated 
book on either Still or Movie equipment. Write for either or 


CAMERA CO. 
179. W. MADISON ST 
CHICAGO.ILL. 


M 
¥ still and movie Cameras, Lenses, Films, etc. 
| Used equipment accepted in trade.’ Satisfaction 
guarante or money back with 10-ds jal 
privilege. WRITE FOR FREE BARGAIN BOOK! 
CENTRAL CAMER) 


¢ i CAPTURE THE COLOR OF LIFE! 
club, 


“= 1A CO., 
230 S. Wabash Dept. K-18 ‘Chicago, U.S.A. 
YOUR OWN MOVIES! ONLY 10c A DAY! 
NATIONALLY ADVERTISED 8MM and 16MM Movie cameras 
tors. For home, business, church, school, MONE 
Be) -BRERTODAY TRIAL. Paymentaaalow an 100A DAY. Gatiabed 
customers throughout the world. FREE details. WRITE TODAY. 


a bi) Don Elder's Home Movies, Dept. K-11, 739 Boylston St., Boston, Mase. 
SAVE ON BULK MOVIE FILM “Ttitsea 
ve or MORE, buy film in bulk, load your own! 100 Ft. dble. 8 mm notched 
in four 25 ft. scored dble. Sr if a 
ieee tee eens eae rk rea 
FORTP AID if dash comes with ord A ESSI 
=12 hour service. 100 ft.—16 mm—B5c. 25 ft. dble. 8 mm—B0e FREE lit 


- dble. . Send for 4 
erature. SUPERIOR BULK FILM CO., Dept. PS-1, 188 W. Randolph St., Cnicago. 


Make Money in Spare Time 


Be a representative of Popular Science Monthly. Taking 
subscriptions at the new low price is easy. And you can 
make good money at it. Write for particulars to Popular 
Soleeee ontnly, Circulation Manager, 353 Fourth Avenue, 

few York. 


heli ee | 
BUILD YOUR OWN 

RAILROAD! 

Wf FREE BOOK 


TELLS ABOUT NEW 
THRILLING HOBBY! 


SCALE-MODELS, INC. 


1520S0.Wabash Ave. ,Chicago.4l 


~ % % 
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OW /1000. Second, 
undid Under 


Tricor Deep-Focus f3.5 Lens 
Photoflash Synchronizer Built-In 
Automatic Film Transport 


Here’s the only completely All-American Made 
camera that gives you the speed, the performance 
and the prizé-winning results you’d expect only 
from the most expensive foreign makes! Think of 
halting a 200-mile-per-hour racing automobile! 4 
shutter with 1-1000th-of-a-second speed gets it—true, 
sharp, clear! Think of taking perfect nighttime shots 
—indoors or out! The built-in photoflash synchronizer 
switch makes it easy! Think of cutting your negative 
costs in half! The most economical UniveX 35 mm. 
film makes it possible! 

No longer need you envy those who own expen- 
sive foreign-made speed 
‘cameras. See the amaz- 
ing UniveX Mercury 
today! Many dealers 
offer convenient, easy- 
payment terms. Or 
send coupon for FREE 
illustrated booklet! 


All-metal focal plane shutter! 
Built-in optical view-finder! 


Automatic film transport — 
double exposures impossible! 


Interchangeable lens equipment! | 


ACTION SHOTS 
AT_NIGHT! 


Helical focusing mount; gradu- 
ations from 112 ft. to infinity! 
Range finder mounting! 
Automatic exposure calculator! 
Quick-action simplified controls! 
Uses new ultra-speed, inexpen- 
sive 35 mm. film! 

BACKED BY 
WRITTEN GUARANTEE! 
— 

Universal Camera Corp. 
Dept. M-4, New York City. 
Please send me illustrated booklets describing in detail 
the many features of the new UniveX Mercury Super- 
Speed Camera. 

Name 
Address. 


City. 


FREE BOOKLET 
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BUNIVEX Coxe 


MERCURY. 


Please mention Poputar Science MontuLy when writing to advertisers. 


237 


Make your Movies in 


Natural Colors with the 8mm 


KEYSTONE 


K8 Movie Camera, F 3.5 Lens 


$96°° 


THE Keystone K8 is one of the smallest movie 
cameras in the world, being small enough to 
slip in the pocket of your coat. 


It's accurate and economical and simple to 
load. There are no sprockets, loops or compli- 
cations of any kind. 

Can be used for color pictures as well as black 
and white. Takes either single or double width 
8MM film. 


Cloth Strainer on Faucet 
Protects Photographs 


A SMALL cloth sack 
attached to a faucet 
as illustrated will 
strain rust and other 
particles from water 
to be used in prepar- 
ing photographic so- 
lutions or washing 
negatives and prints. 
Italsoreduces 
splashing. Any close- 
woven cloth through 
which water will 
flow may be used. 
Hem a rubber band 
around the open end 
to hold it on the fau- 


cet.—W. E. B. 


F3.5 lens interchangeable with fast or telephoto 
lenses—3 speeds, direct vision finder, built-in 
exposure chart and many other advantages. 


Trade In Your Old Camera @ Mail Orders Filled @ Write Dept. P. K. E. 


WILLOUGHBYS 


World's Largest Exclusive Camera Supply House 


Acid Stop Bath Tested 
with Litmus Paper 


IN PROCESSING prints, many photogra- 
phers use an acid short-stop bath, but this 
loses its efficiency after a number of prints 
have been dipped in it without giving any 
indication of its diminished strength. A test 
may easily be made, however, by inserting 
a strip of blue litmus paper. If the paper 
turns red, the bath is still fit to use. As the 
bath loses its efficiency, the litmus paper 
will turn lighter shades of red until finally 
there is no change in the paper at all. A 
fresh short-stop bath should be prepared 
long before this happens.—E. 8S. 


110 West 32d Street New York 


Woop emer 


NEW ARGAIN 


‘The stantine Catalog makes 

rourcs of fine woods: Packed with valuable tse 

not pre i in published. Gives free loaning ‘ictal ir ne 

educational motion picture for woodworkers. All who work 
with woods need it. Send 10c stamp or coin today. 


ALBERT CONSTANTINE AND SON, INC. 
793 A East 135th St. New York, N. Y. 
The Craftsman’s Headquarters for Fine Woods 


NEW FASCINATING HOBBY 


Caves PLASTICS 


for FUN and PROFIT 


fo PAGE ILLUSTRATED BOOK SHOWS 
HOW To MAKE 41 BEAUTIFUL PROJECTS 


ur spare hours into cask. Make dull momenta 
=e epee, ducati male ~ natin 


Chamois Case Protects 
Set of Lens Filters 


CAMERA filters may be protected and kept 
free from dust and scratches in a case made 
by folding and stitching a piece of chamois 
skin as shown. Before a filter is removed 
for use, any lint that may have collected 
on it can be removed by giving it a slight 
rub between the fingers while still in the 
case.—SIDNEY R. BAYNE. 


or order direct. Send 
heck or money or- 


DREMEL MFG. CO., DEPT. K129-L, RACINE, WIS. 
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New Delta shaper 


INCORPORATING r z 
MANY NEW FEATURES z. e 


Once again Delta announces a big step for- 
ward in power tool design—a basically im- 
proved shaper built to the same high stand- 
ards that characterize all Delta Machines. 
Here is a powerful, smooth-running, accurate 
tool that gives you heavier, faster cuts than 
the ordinary light shaper. It will shape, form 
or mould any form of work from the smallest 
mouldings to heavy production work. 


Some of its new features are: 1. Large Husky 
Spindle; 2. Exceptionally Big Table; 3. Long 
Spindle and Spindle Travel; 4. Large Sealed- 
for-Life Bearings; 5. Powerful V-Belt Drive; 
6. Interchangeable Spindles; 7. Fully Adjust- 
able Fence; 8. Strong, Welded Cabinet. 
Every man interested in power tools 
should get the full details on this 
remarkable machine. 


Scud foo Cutlog / 


The latest Delta 1940 Catalog gives you full information 
on the complete Delta line of low cost tools for home 
shops, small shops and industry. (Also send for new 
Project Book No. 6 crowded with new and “out of the 
ordinary’’ things to make. Has scores of diagrams, photo- 
graphs and working drawings. Send 10c with coupon for 
Delta Project Book No. 6 and Delta Catalog.) 


Delta Manufacturing Company, Dept. B1139 
600-634 E. Vienna Ave., Milwaukee, Wis. 

I enclose 10c for new Delta Project Book No. 6 and new 1940 
Delta Cataloz of Power Tools. 


New 
Low Cost 
Delta Grinder and Buffing Head 


Has 6"x'2” wheels, easily removable cast iron 


03 
guards, adjustable tool rests and a quality here- sa 
tofore not found in low-cost grinders. May be : 0 
driven from back or bottom. New Delta Buffing . Lt 


Address... 


City... 


Head issimilar to grinder exceptthat guardsand 600-634 E. Vienna Avenue 
rests are eliminated, Has 2” threads so that 
many standard attachments can be used, such as ' MILWAUKEE, WIS. 


scratch wheels, wire brushes and chucks. 
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STANLEY PLANES 


The Choice of All Woodworkers 


For over 70 years, Stanley “Bailey” 
Planes have been a Number One tool in 
the tool kits of woodworkers everywhere. 

Today there is a Stanley Plane for every 
conceivable purpose . . . from simple 
smoothing to elaborate decorative cuts. To 
give you an idea of the variety of planes 
available from Stanley — there are 121 dif- 
ferent ones described in Stanley Tool Cat- 
alog No. 34. Send for a copy of this catalog. 


Two Leaders in Their Class 


No. 5 Stanley “Bailey” Jack Plane. The most 
popular plane in the world. 14” long —cutter 2” 
wide. There are ten other sizes of this plane. 


No. 118 Stanley Block 
Plane. Companion to 
the famous No. 5 Jack 
Plane. All steel parts 
make it practically un- 
breakable. Minimum 
number of parts. Low- 
est cutting angle. Go 
to your hardware store. 


STANLEY TOOLS 


Division of The Stanley Works, 106 Elm St., New Britain, Conn. 


THE TOOL BOX OF THE WORLD 
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Gus Solves A Stinger 


(Continued from page 152) 


she had started home, and then remembered 
that she had to go to her aunt’s house, in 
the other direction; that she had tried to 
turn around and had stalled her engine, and 
that she couldn’t get it started again. 

“Hop out, Miss,’ I told her, ‘and let me 
have a try at it.’ 

“She got out and I got in. When I stepped 
on the starter the engine took off, but it ran 
in a weak, sputtering sort of way, and every 
time I put the car in gear and speeded up 
the engine to try to pull the rear wheels 
out of the ditch, it went dead on me. After 
I had tried four or five times the car was 
full of black smoke that had me coughing 
and made my eyes water, and some of the 
young fellows who were standing around 
were beginning to grin and wisecrack. 

“TI hated like the dickens to admit that I 
couldn't get that car started, but I was just 
about to give it up and ask some of the 
crowd to help me push it out of the road 
when that black smoke gave me an idea. 
When I got out and took a look at the rear 
end I was sure that I was right. The ex- 
haust pipe was low-hung and it stuck out 
several inches beyond the back of the car, 
and it was right up against the outer bank 
of the ditch. 

“I got some fellows to push the car until 
the rear wheels were part way out of the 
ditch, and blocked them with a couple of 
rocks. Then I took a look at the exhaust 
pipe, and knew that I had guessed right. 
When the rear wheels had rolled down into 
the ditch the end of the pipe had bitten into 
the bank and cut itself a nice, close-fitting 
plug of sticky clay. I suppose the gaskets 
were loose enough to allow enough of the 
exhaust to escape for the engine to idle 
weakly, but as soon as you gave her the 
gas the back pressure built up and killed it. 
As soon as I had cleaned out the exhaust 
pipe, it ran all right.” 

“Nice going, Jerry,” put in Gus, approv- 
ingly. ‘“‘You should have been a mechanic...” 

“That reminds me—” interrupted Jack 
Simpson. But Gus Wilson was pointing an 
accusing forefinger at the shop clock. 

“That clock reminds me,” he said, “that 
it’s a quarter past twelve! I don’t want to 
seem inhospitable, gentlemen, but these 
lights are going out in exactly two minutes. 
And fifteen minutes after they go out I'm 
going to be home and in bed!” 

“That's another of your bright ideas,” 
George Knowles said, getting up and 
stretching. 

“I’m chock-full of them!” Gus admitted. 


POPULAR SCIENCE 


Converting a Photo Tray 
into a Print Washer 


PHOTOGRAPHIC 
prints may be 
washed efficiently in 
an ordinary develop- 
ing tray if a sheet of 
glass is fastened to 
one edge, as shown. 
The glass, which 
should incline to the 
bottom of the tray 
at an angle of about 
45 deg., may be held 
in place with two 
spring clothespins. 
Adjust the tray so 
that the water falls 
on the glass, thus 
setting up a current 
across the bottom. 


Films should be washed in running water 
from fifteen to thirty minutes, depending 
upon the frequency with which the water is 
renewed in a tray or tank. Double-weight 
papers require to be washed in running 
water for one hour, or by transferring them 
twelve times from one tray of fresh water 
to another. Each time the prints should be 
left in the fresh water for five minutes. 
Single-weight papers require only one half 


that time. 


Foolproof Way to Mount 
Film-Drying Clips 


be used to hold the pins apart. 


SPRING wooden 
clothespins are fre- 
quently used to hold 
negatives while dry- 
ing, but the drying 
assembly illustrated 
is a somewhat novel 
adaptation of the 
idea. Holes are 
drilled through the 
pins above the 
springs so that they 
can be threaded on 
stiff wire obtained 
from a clothes hang- 
er. Beads or short 
pieces of tubing may 
The free 


ends of the wire are then bent around and 
fastened into a hook. The principal advan- 
tage of this device is that the clothespins 
swing sideways, which enables negatives to 
be hung without disturbing others on the 


line.—S. J. GANCHER. 
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BUILD. 
uy Own 

—with this -7x 7 

amazing 7 tube ()* 5) 


vogie * 43) 
Hi-Fi Receiver ~~ 


yuonty 


The thrill of a lifetime waits for you. Think 
of building—by yourself—a modem 7 tube high 
fidelity radio receiver. It’s easy! And you save 
real money. All the tools you need are screw- 
driver, soldering iron and pliers. Instructions are 
furnished. These are complete and easily under- 
standable. Even the inexperienced can assem- 
ble this receiver without difficulty. 


The fun of building it is even topped by the 
years of listening enjoyment ahead for you. For 
when the job is done, you've a radio you can 
be proud of, count on for excellent results. The 
TRF circuit used is similar to that used in this 
year's high fidelity, high priced receivers. Ex- 
cellent tone quality is assured. Of the seven 
tubes employed, four are the new single ended 
type—highly efficient and very simple to use. 
Assembly is further simplified by grouping most 
of the by-pass condensers within a single case, 
Construction kit includes all necessary parts, 

lus pictorial, schematic and wiring layout. 
It’s a lot of fun and excitement. Shpg. wt. 16 lbs. 
R20359—Complete kit of parts, $ 
less speaker, tubes and cabins 
(Add postage)... 


-_——-.\ 
TAEAYENTE 


Sanne 


For outstanding values in new. 
1940 radios, old and new parts, 
tubes, ham apparatus and 
public address equipment. 188 
LL ges. All the nationally ad- 

vertised names. Send for FREE copy at once. 

Save money on everyting you buy. Tear off 
ond mail this coupon. Do it now! 


Hadio Wire Television lac. 


formerly WHOLESALE RADIO SERVICE, INC. 


NEWYORK,N.Y. _ CHICAGO, ILL. | ATLANTA, GA. 
100 SIXTH AVENUE ® 901 W.JACKSON BLVD, ° 265 PEACHTREE ST. 
BOSTON, MASS. © BRONX, N. Y. © NEWARK, N, J. © JAMAICA, L. I. 
110 Federal St. 542 E. Fordhom Rd. 24 Central Ave. _ 90-08 ! 66th St. 
ee 


Hadio Wire Television Ine. 


: Dept.. 9LA9 —100 Sixth Avenue, New York, N. Y. Fatt 4 


sh FREE 1940 Radio Cotalog No. 78 
| V enclose $.scccnsnsseeee Please Rush my Hi-Fi Recs 


J Nome. 


State 


ON PENNY POSTCARD JIT} ] 
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ETERNAL LITE 


GENERATES OWN “JUICE” 
NO MORE BATTERIES TO. BUY—A never-failing, Eternal 
if with continuous light. Th 
is “always t nytime—anywhere “taduy 
to-morrow or ten years hence. Battery 
now banished forever. A xentle press 


continuous light of ‘brillant duration cinaty - c 
of'power~plenty of reserv 


trimmed. 
G Rac tyours TO-| DAY onwur MONEY. BACK trial. 
jeneral Flee 
“Magnet _Postpaid anywhere—$2.25 each 
I PARKER MFG. CO., 2026 N. Clark St., Chicago, Il. 
O Send C.O.D. I will pay Postman $2.25 plus few cents postage. 
I O Lenclose $2.25 send Parker Lite postage prepaid. 


BUILD A BOAT BY 
S WELCH SYSTEM. It's inexpen- 
wn. sive; interesting and profitable. 
— ee Everything for building, equip- 
=» ping or repairing boats. USE 
WELCH READY CUT PARTS. 
Send 10c for catalog showing 
boats of many types; boat hard- 
ware; propellers; Marine paints; Sails; "Boat finishing 
Materials and WELCH WHITE CAP MARINE MOTORS. 


WELCH BOAT CO., STATION K-9, MILWAUKEE, WISCONSIN 


WITH GLU: 


Send post card for booklet, “Better Re- 
sults with Glue,” containing many useful 
hints about mending, model making and 
home workshop jobs. Address: McCormick 

Sales Co., 404 Light St., Baltimore, Md. 


at hardware, drug and 10c stores; 
iso in cans from \-pint to1 gallon 


Get more out of life. Make things with 
our easy working plans. 75 new, 
intriguing projects for the home, 
gifts or to sell—models of ships, 
planes, houses; engraved 
glassware, trays, mirrors; 

statuettes, book ends, , 
etc. Portfolio of 12/ | 
plans, 25c. \uz 


TOOL OF 1001 USES 

/ A tool shop and Power house 
in one. Plugs in any electric = 

socket. Grinds, drills, pol. @ TIAL 

ishes, cuts, carves, routs, saws, sands, 

sharpens, engraves, all materials. 

Write for FREE 64-page catalog. 

Shows Handees $10.75 up. 


=<), CHICAGO WHEEL & ac co. 
1155S. 
Dept. Chicas. im. 


Chemical Engineering 


for Home Experimenters 
(Continued from page 209) 


be just about at the proper temperature of 
145 degrees C. If the aspirin starts to 
solidify toward the inside of the can, in- 
crease the heat; if it tends to flow from the 
open end of the glass tube, lower the flame. 

Rotate the kiln by the crank handle, while 
you continue heating, for half an hour or so. 
You need not revolve the can continuously; 
just a turn now and then is sufficient to ex- 
pose fresh portions of the mineral to the hot 
surface of the can, until the desired plaster- 
of-Paris product is obtained. 

From a rocky white mineral called with- 
erite, you can prepare glistening white 
crystals that will serve you in many of your 
home-laboratory experiments. This mineral, 
not at all uncommon, consists largely of 
barium carbonate. By dissolving it in hydro- 
chloric acid, you can obtain barium chloride, 
for which you will find frequent use. 

Place the powdered mineral in a beaker 
and add its own volume of diluted hydro- 
chloric acid (made by mixing one part of 
strong hydrochloric acid, by volume, with 
two or three parts of water). Carbon dioxide 
gas escapes and the mineral partially dis- 
solves. It will not dissolve entirely, since it 
undoubtedly will contain considerable quartz 
rock. 

Warm the solution gently and add several 
grams (or a teaspoonful) more of the 
powdered mineral. If the powder effer- 
vesces, not all of the acid has yet been used 
up in converting the carbonate to the 
chloride. Make fresh additions of the pow- 
dered mineral until they are no longer acted 
upon, showing that the solution may be 
considered free of acid. 

If you were to stop at this point, filtering 
the liquid and letting it crystallize, the 
crystals of barium chloride would be colored 
a rusty brown by iron impurities. There- 
fore further treatment of the beakerful of 
liquid is first required. 

Passing chlorine gas through the liquid, 
before obtaining the crystals from it, will 
dispose of the iron. This should be done out- 
doors. Fit a small flask with a one-hole 
cork, carrying a piece of glass tubing that 
dips into the liquid in the beaker. Place in 
the flask a small amount of potassium per- 
manganate crystals, or a spoonful of bleach- 
ing powder or of liquid laundry bleach 
(sodium- hypochlorite). Potassium per- 
manganate will work best. Now add to the 
flask about half a fluid ounce of strong 
hydrochloric acid. Chlorine gas will be 

(Continued on page 244) 
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Stop Strips and Linoleum 
Improve a Bookcase 


Books, especially large volumes in sets 
such as encyclopedias, often fit between the 
shelves so snugly that it is difficult to re- 
move any one of them. A simple remedy is 
to fasten a strip of wood about 4” thick 
along the top of each shelf at the back to 
serve as a stop. The books are placed on 
the shelves with their lower edges against 
the strips. When a volume is to be re- 
moved, the two books flanking it are pressed 
at the top to make them tilt back so that 
the desired book can be grasped with the 
fingers and drawn out. 

An additional improvement is to lay lin- 
oleum on the shelves 
in front of the stop 
strips. This provides 
a smooth surface 
over which the books 
slide with little ef- 
fort, and it also ele- 
vates the volumes so 
that the backs are 
not damaged by rub- 
bing on the shelves. 
Linoleum also can be 
used to cover the 
stop strips if de- 
sired—W. E. B. 


The shelf is faced with 
linoleum and a wooden 
stop placed at the rear 


Worn Water Faucet Repaired 
by Drilling and Grinding 


TO REPAIR a water faucet, the seat of 
which had become so deeply grooved that it 
leaked continually, I took the tap apart and 
drilled out the grooves with a 54” drill. This 
left the seat so rough that it would soon 
spoil the rubber washer, so I ground it 
smooth with valve-grinding compound ap- 
plied on the head of a 214” by 4” carriage 
bolt. The bolt was turned by gripping the 
threaded end in the chuck of a breast drill. 
By this method I avoided having to buy a 
faucet seat reamer.—RUSSELL C. FRITH. 
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SHORT CUTS FOR THE 
HOME CRAFTSMAN 


How to sand a 
mitre cut on a 


circular saw! 


e The smoothing by hand of the end 
grain of wood, particularly small 
blocks of hardwood, is a problem. 
But this difficulty can be overcome 
easily if you own a circular saw. 
Simply take an old saw blade... 
. grind off the teeth... cover* one 
side with a coarse grit Aloxite Brand 
Aluminum Oxide Disc, the other 
with a fine-grit disc... and Presto! 
you have a highly efficient sanding 
machine. You can use such a disc 
sander not only for sanding mitre 
cuts, but in dozens of other ways 
that will save your time and make 
your work easier and more pleasant. 


Ask your hardware dealer or mill supply 
house to show you the complete line of 
Carborundum-made coated abrasives, 
stones, grinding wheels and other abrasive 
products for the home craftsman. Also send 
us 20¢ coin or stamps for sharpening stone 
and valuable illustrated manual on how 
abrasive products 
save time and help CARBORY NDUM 
you do better work. 


*Use Carborundum Brand Disc Cement. 


THE CARBORUNDUM COMPANY 


REG. U. S.PAT. OFF. 


Niagara Falls, N. Y. 


Sales Offices and Warehouses in New York, Chicago, Philadelphia, 
Detroit, Cleveland, Boston, Pittsburgh, Cincinnati, Grand Rapids 


(Se and Aloxite are registered 
trade-marks of The Carborundum Company, 


YOUNG SCIENTIST, 
AMAZES HIs Dap. 


(THERE YOU ARE,DAD/ 
THAT LL KEEP FROST 
FROM FORMING ON 
THE WINDSHIELD 


HOW MANY CLEVER 
‘| THINGS DICK CAN DO 
Y] SINCE HE GOT HIS 
q CHEMCRAFT OUTFIT, 


You, too, can amaze Dad and your friends and obtain much 
valuable knowledge if you have a Chemcraft Outfit. Each out- 
fit is a complete Home Laboratory with all necessary apparatus 
and chemicals to perform the hundreds of interesting experi- 
ments explained in the manuals. 


06G. 0. 3. Pat. oF 


(RIEMCRAFT 


‘CHEMICAL OUTFITS 


Qnly in Chemcraft, the original accurate and scientific Chemistry outfits do you 
find such exclusiye’ features as Chemical Magic, Alcohol Lamp Blow Torch for 

Spectroscope, and many others. See Chemcraft outfits at your 
favorite store~$1 to $25, 


Send for FREE BOOK 


“EXPERIMENTS IN CHEMISTRY.’* 


A treasure house of information and entertainment, it tells about many thrilling 
experiment chemistry, Microscopy, Physics, Bidlogy, Electricity. etc 
while you amaze your friends you are ‘raining valuable knowledge that may lead 
to # successful business career. Mail coupon tod: 


ec —-—---—-5 
THE PORTER CHEMICAL COMPANY | 

4 Prospect Ave., Hagerstown, Md. 
| Please send free book “Experiments in Chemistry.” i] 


1 40 Big Bargain Pages 


Of Laboratory Supplies, Apparatus, 
Chemicals, Scientific Books, Tele- 
scopes, Microscopes, Biological Needs. 
Save Money! Buy direct. Send Now. It's 
cee rae of Bargains & valuable infor- 
mation. 


|.H. WINN MFG. CO., Dept. 111, 124 W. 23 St., N.Y. 


60 POWER TELESCOPE... $219 


VARIABLE EYEPIECE 20X—40x—60X 
Three telescopes in one. 3 different ma; menemmmontios IS. 
= 20 power for ultra-bright images with 40 and 60 power for 
extra Jong range. Guaranteed to bring distant objects, 
people, sports events, ships, moon, stars, 
ete., oo times as 
close, 


Most powerful made for 

nywhere near the mon to less 
than a foot in length. soul lens system. 30 mm. ie lens. 6 

sections. Directions includ pound dlens microscope. American 


made: SROWNSCOPE CO., Dept. ti ite 'STth St, New York, N. Y. 


CHEMISTRY 


Big valuable handbook—FREE—listing thousands of chemicals, ap- 

paratus, microscopes, and laboratory supplies. Items as low as 5c. Com- 

Dlete chemicals and supplies for chemistry article in this issue of 

Popular Science. Write for book and special offer. Send 3c for postage. 
KEMKIT SCIENTIFIC CORP. 

397F Bridge St. Brooklyn, N. Y- 
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generated, and should be allowed to bubble 
for about half a minute through the beaker- 
ful of barium chloride solution and quartz 
residue. The result is that any iron im- 
purities are precipitated at this point. 

Now place the entire contents of the 
beaker, together with several grams more 
of powdered witherite, in a bottle and keep 
it stoppered for twenty-four hours or so. 
At the end of this time, filter out the worth- 
less rock and the precipitated impurities, 
catching the filtrate in a porcelain evaporat- 
ing dish. Wash the filter paper with fresh 
water, adding this filtrate to the first. When 
the liquid is now evaporated, gleaming white 
crystals of barium chloride will be obtained. 

This final operation may be performed by 
heating the contents of the evaporating dish 
with a small flame, or with a homemade 
electric lamp-bulb heater previously de- 
scribed in this series (P.S.M., Aug., ’39, 
p. 182). If you use the lamp-bulb heater, 
you can place the dish upon it and let the 
liquid evaporate completely, leaving the 
barium chloride crystals behind. Otherwise, 
separate a quantity of the crystals first 
obtained; then discontinue heating, and let 
the remainder of the liquid evaporate at 
room temperature. The crystals may be 
bottled, and preserved for use in your future 
experiments. For using the lamp-bulb heater 
with large evaporating dishes, you can make 
a special attachment as shown on page 208. 

A small collection of minerals, such as the 
mineral “‘sets” offer, will provide many other 
interesting chemical experiments. Barium, 
strontium, and calcium minerals exhibit 
typical ‘flame colors” when moistened with 
a drop of hydrochloric acid and held in a 
blue flame. Barium compounds tinge the 
flame green; strontium compounds, red; and 
calcium compounds, a brick red of different 
hue. Powdered cryolite mineral, shaken in 
a test tube of water and allowed to settle, 
becomes almost invisible because its re- 
fractive index, or light-bending power, so 
nearly equals that of water. Shake a bit of 
powdered orthoclase mineral (common feld- 
spar), with a drop of phenolphthalein solu- 
tion, in a little water, and no visible color 
change will occur. Although the mineral is 
alkaline and turns the phenolphthalein red, 
the color is removed by adsorption, adhering 
to the mineral. To prove that the clear 
liquid is alkaline, none the less, let the con- 
tents settle and add another drop of 
phenolphthalein. This time the result will 
be a visible red color. 
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Supported on parallel blocks, 
the tool bit is easily reversed 


Lathe Tools Blocked Up 
on Adjustable Parallels 


ADJUSTABLE tool-post blocks of the type 
illustrated have several advantages. Tool 
bits, for example, can be ground left hand 
on one end and right hand on the other, and 
to change from one to the other is merely a 
matter of backing the set screw off a quar- 
ter turn and swinging the tool into cutting 
position. No centering of the tool is neces- 
sary as it is not cocked on an angle. In fact, 
it is a two-way turret. No tool holder is 
needed because a %” tool bit fits in the slot, 
put of course that can be varied and 14” or 
5/16” bits may be used according to the 
width of the tool slot. The parallels are 1%” 
long, %” wide, and 14” high, and the parallel 
steps are 0.020” high and 0.080” long. The 
parallels should be made of carbon steel 
(S.A.E. 1090), hardened and tempered to a 
deep straw color.—CARL VON MOLTKE. 


Light Worktable Constructed 
from an Old Oil Stove 


NEEDING a small worktable for some mod- 
el-making equipment, I rummaged around 
in the basement and found an old two- 
burner oil stove. I removed the oil pipe and 
burners, replaced the top with %” plywood, 
and added a shelf in the space formerly oc- 
cupied by the burners. These changes and 
a coat of paint produced a table at a cost of 
about fifty cents.—LESTER C. TAYLOR. 


Fastening a Bottle Decapper 


ALTHOUGH various wall-type devices are 
sold for removing the caps from bottles, 
one of the most convenient can be made 
from an ordinary flat metal bottle decapper 
of the hand type. Drill three holes for wood 
screws in the handle end and bend the metal 
slightly in the middle; then fasten it to the 


Guildy inder 


SANDS SCRAPES PLANES 


q 


BETTER IN 
MINUTES 


than can be done 


IN HOURS 
BY HAND 


The scores of different 
jobs this new, handy 
or electric tool does so ex- 
Fast, Smooth, Easy to Use pertly will amaze you. 

At big savings of timeand 
effort over handwork, vou can sand, grind, polish, buff— 
with factory-like resulis—without any previous training. 


GUILDSANDER works on wood, metal, stone or plastics. 
Cleans off old paint and varnish without messy removers. 
Levels glued joints, trues mitres, finishes table tops, fits 
doors and windows, sharpens tools. On either flat or 
curved surfaces, GUILDSANDER’S high-speed abrasive 
belt takes a smooth, clean, even cut—free from scratches, 
swirls, low spots. Equals quality work of sanders costing 
double the money. Users are enthusiastic! As Dr. Ferris 
Smith, of Grand Rapids, Mich. 
says: ‘“GUILDSANDER takes the 
arduou from wood 
working the fun.” 
You will 


R DEALER TODAY 
‘O US FOR FULL INF 


SYRACUSE GUILDTOOL COMPANY 
1740-11b No. Salina St. Syracuse, New York 


Complete 
Shave Kit 
only 39c 


to acquaint you 
with stream- 


Oil silk lined 
with tube 


i WilliamsNo-| |ined, fea- 
| Brush Cream h h 
i 5 ENDERs| ther-touc 


SPEED BLADES 
ENDERS SPEED RAZOR 


shaving 


Here's the razor so different from conventional, cumbersome 


safety razors it's creating a sensation among men wherever in- 
troduced. 


Featherweight, streamlined, genuinely one piece, Enders cuts 
shaving time in half for many men—gives new freedom 
from cuts, nicks, scrapes .. . . yet shaves close, clean. 
Six exclusive features are fast putting Enders at the top 
for new shaving speed and comfort. 


PROVE IT-——AT OUR RISK. If your dealer hasn't 
the kits, or special 10c Enders Demonstrator with 


blade, use coupon below. Money back if it isn’t the 
speediest, safest shaving of all types. 


Enders Razor Co., Inc., Mystic, Conn, 


a ‘ - Durham Duplex Razor Co.., Successo! 
end of the kitchen cabinet or in some other Gare ease See Denote ie ee 
accessible place where a basket can be Cash Enclosed salt 6D. 
placed underneath to catch the loose caps “ume 
as they fall—A. W. STEIN. Nome 
Address 
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POWER $ 00 

4.2.9" For onty 

@ Now all the marvelous thrills of 
viewing Nature’s wonders can be 
t a price within your means. 
e quality 425-power Wollensak 
ope reveals to your startled 
s thousands of Nature's hidden life 
forms—some of rare, gorgeous beauty, 
others monstrous and horrid. You see 
them in sharp detail—clearly, impres- 
ly defined. Magnifies from 100 to 
425 diameters, in steps of 25. A life- 
time of use for only $20. Also 150- 
power at $14.50, At stores or direct, 
postpaid (or C.O.D.). 


WRITE FOR FREE BOOK! 


Wollensak Optical Co., 763 Hudson Ave., Rochester, 


LEENS AK 


NEW STREAMLINE BENJAMIN AIR RIFLES 
HAND PUNE 


BENJAMIN <<< 


WARD | ACCURAT! JOOTING WITH CHAMBERED Alm 


MICROSCOPY 
Is F U N Thousands have found 


in microscopy the ideal personal hobby, 
You, too, can learn the secrets of nature's 
mysterious, unseen world—through a precision 
Bausch & Lomb Microscope. Model R, as 
shown, $21, including walnut case and 455- 
'page book, “Adventures with the Micro- 
scope.” Other models, $14.50 up. Send 
for interesting free booklet. 


BAUSCH & LOMB MICROSCOPES 


BAUSCH & LOMB, 302 Bausch St., ROCHESTER, N. Y. 


AMERICA’S FINEST— 
MOST POWERFUL 


80 to 100 HOURS LIGHT 

On One 6-Volt Dry Battery | 
@ TWO LIGHTS ona double action 

: 

69" high, At sport, hardware, 
trical dealers or write for liter “A 
DELTA ELECTRIC COMPANY "335, 
400 W. 33rd ST., MARION, INDIANA Battery 


switch. 8 


Buy Only a GENUINE DELTA 


Exploring Insect Eyes 
with Your Microscope 


(Continued from page 215) 


and observe the images or record them with 
a camera attached to your microscope. 
Hold the tip of a dissecting needle or tweez- 
ers between the microscope stage and mir- 
ror, and focus until the images of the tip, 
one formed by each lens of the insect eye, 
are sharp. Another way is to reflect the 
image of a window or other bright object 
through the lenses with the substage mirror. 
For forming images, the cornea should be 
in air on the slide, rather than mounted in 
balsam or in water, so that light passing 
through it to the microscope lenses is 
hindered as little as possible. 

In addition to the compound eyes, insects 
generally have a few simple eyes. These 
seem to be identical in structure to the ele- 
ments of the compound eyes. You can rec- 
ognize them by their hard, bullseye appear- 
ance. A honeybee, for example, has three 
of these eyes, located on the front of the 
head, between the two compound eyes. Spi- 
ders, which are not insects, do not have com- 
pound eyes, but have a group of single ones 
arranged in various patterns near the front 
and top of the head. There usually are eight 
eyes in such groups, although the number 
occasionally may be somewhat greater or 
somewhat less. 

Some insects do not have compound eyes, 
particularly the parasites that would have 
little or no use for them. The common dog 
flea, for example, has merely a pigmented 
spot for each eye. A flea, in getting around, 
apparently does not depend much on the 
sense of sight. 

Insect heads can be mounted whole on a 
slide, so the eyes and other parts can be stud- 
ied. A method of doing this is, briefly: Pre- 
pare a strong solution of potassium or so- 
dium hydroxide (ordinary laundry lye will 
do), and immerse the insect head—or whole 
insect if it is a small one—in it. Cork the 
container tightly, and set it aside for sev- 
eral days. The lye removes the fleshy parts 
but does not affect the chitinous outer skele- 
ton. In doing this, it increases transparency. 
After clearing in the caustic solution, soak 
the head in several changes of clear water, 
then dehydrate with alcohol or dioxan and 
mount in balsam. CAUTION: in handling 
the hydroxide solution, keep it off your skin 
and clothes. 

Very small insects need not be treated 
with caustic. They can be soaked several 
days in turpentine to clear them, then 
mounted directly in balsam. 
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Special file steel . . keen, 
even teeth . . uniform edges. . 
these qualities are demanded 
in’a saw file by the man who 
makes a living with his saw. 
Follow his lead on the files 
you buy for saw and edge 
tool sharpening. You'll find 
Nicholson Files are real crafts- 
) men’s tools, made with all the 
) skill of the world’s leading file 

| manufacturer. 
Your ‘hardware store has 
Sf Nicholson Mill Files and Slim 
Z Taper Files—made for sharp- 
ening jobs—conveniently dis- 
played in the Nicholson Unit, 
each protected by Cellophane 
wrapping. Stop in today and stock up. And 
write for your free copy of “A File For Every 
Purpose,” the 28-page book that tells how to 
choose and use files. Nicholson File Company, 
19 Acorn Street, Providence, R. I, U. S. A. 


Wg 
tty 


WORKS OFF 110 VOLTS 
ELECTRIC LIGHT circutT = 


For this unheard of price, you can get the mar- 
velous Dynamic Super-Charged Welder complete 
—all ready to plug into your light socket. 
The Dynamic does both metallic are and 
carbon are welding. 


WELDS CYLINDER BLocks, FEN- | AGENTS WANTED! 
DERS, AXLES, BODIES, BUMPERS, | You can make big profits intro- 


ducing to garages, factories, me- 
FARM MACHINERY, CAST IRON | chanics, Janitors and mainte- 
nance men the new Dynamic Su- 

RADIATORS, ETC. per-Charged Welder. Get our 


With the Dynamic Super-Charged Welder, a man | Pig. Profit plan and | ten-day 


without previous welding experience can make for 
himself as much as $5.00 on a repair job that ean | P@Ow and mail it in TODAY! 
he done in less than one hour. Many welders make 
as much as $15.00 to $20.00 a day. Dynamic 

Welder costs less than 6 cents a day. Instrue- pe — — ————————_——. 
tions Free. Open a welding shop now. Despite its ser- 

viceability, the Dynamic Welder is light and easily 
portable--can_ be carried around by hand and set on the 
running board of any car you are working on. 


WORKS ON IRON, STEEL, TIN, BRASS, 
COPPER AND ALL OTHER METALS 


I 
I 
| 
| 
With this welder you can work on all kinds of metal. You can also solder and braze on the | Name 
I 
1 
1 


DYNAMIC WELDER Co. 
2226-HY Silverton Rd., Chicago, Ilinois 


You may send me full particulars on 
your big profit plan and 10-day trial offer. 


lightest material—nothing will stump you—you can tackle anything and in no time at all you 
will be able to do finished repair jobs that will do credit to an expert. Once you have the 
Dynamic outfit, you are all set in a profitable welding business of your own—you boss it 
yourself, Rush coupon for FREE particulars—TODAY. 


DYNAMIC WELDER CO., 2226-HY Silverton Road, Chicago, Il 


Address 


‘Town... 
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$5 STRAIGHT GRAIN 
GENUINE IMPORTED WIA)WY $9 


BRUYERE ROOT 


BECAUSE of minute, al- 
most indiscernible surface 
flaws which in no way im- 
pair smoking quality. 


Remember,StraightGrains 
cannot be made at will. . 
they must be discovered. 
Our supply is limited so 
order TODAY at this un- 
usually low bargain price. 


Manual sent free with 
every order. 


JOHN SURREY, LTD. 
Dept. | 


72 Nassau St. New York City 


LIGHTS ITSELF 
SELLS ITSELF 


Quick Action (1940) Perfected 
‘SELF STARTING LIGH TER 
Lights cigar, cigarette = instant) 
Never calf’ New prisciple ie lanitions Ne 
fist. "No frictions 
money-making sales 
NOW RETAIL 25c 
Start now. You can make up to $5 a day. 
NEW METHOD MFG. Co. 


vers of zat tic Automatic 
Flint Gas Light 
Braaterd. 


ros: 


COMPLETE MODEL KITS 


Gm RAILROADS AS SHIPS 
4 ‘AEROPLANES 


ign 
for sample and 


with ball bearin: 
between centers 
Bench Saw, 6” $11.00; Bench Saw 

$22.50. Prices west of Rockies slightly higher. 
Other Bench Tools, Model Makers and Accessories 
at low prices . . . all quality built for long service 
and accurate workmanship. If dealer cannot sup- 
ply, order direct. Write for FREE CATALOG 


Arcade Mfg. Co., 1218 Shawnee St., Freeport, Illinois 
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POPULAR SCIENCE 


Question Bee 


THESE are the correct answers to the 
Question Bee on page 146. Compare your re- 
sults with the letters in this list and give 
yourself five points for each one you had 
right. A total score of 75 to 85 is good; 90 
or better is excellent. 


1. b 5. c 9. a 13. b 1%e 
2. b 6. b 10. c 14. b 18. ¢ 
3. a Ree S 11;.'D. 15. d 19. b 
4.d 8c 12a 16. b 20. d 


It’s Your Turn Now! 


EARN some pocket money by sending 
us interesting and entertaining ques- 
tions. We pay $1 for each one accepted. 


None will be returned. Address the 
Question Bee Editor, POPULAR SCIENCE 
MONTHLY, 353 Fourth Ave., New York 
City. 


Chill Skin and Heat Hair 
Is Advice to Shavers 


“CoLp water on your face, hot water on 
your razor’’—that is the recipe for a smooth, 
pull-less shave, according to Peter N. Peters, 
authority on cutlery. By chilling the skin be- 
fore shaving, Peters explains, you increase 
the firmness of the tissues that surround 
and support the hair follicle, so that the 
beard will not bend before the blade. By 
holding the razor under the hot-water faucet 
frequently during shaving, you apply heat 
to the hair to soften it and decrease its re- 
sistance to shearing. A diagonal rather than 
a “hoeing” stroke is recommended to those 
using safety razors. 


Lacquer Coat for Teeth 
May Help Prevent Decay 


TEETH may some day be coated with a 
lacquer similar to that now used on auto- 
mobiles, furniture, and finger nails, as a re- 
sult of experiments being conducted by Dr. 
J. T. Gore, Philadelphia, Pa., dentist. Ac- 
cording to Dr. Gore, the lacquer protects the 
tooth enamel against the decalcifying action 
of acid in the stagnant saliva, which he be- 
lieves to be the cause of tooth decay. Ac- 
cording to his plan, the dentist would coat 
the teeth as soon as decalcification appears, 
to prevent further action. 
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AANDES 


Tool of 100! Uses | 


A WHOLE TOOL SHOP 


IN YOUR HAND 


Smooth, steady power at your 
finger tips. Uses 300 accessories 
to grind. drill, polish, rout, cut, 
carve, sand, saw, sharpen, en- 
grave, etc. Plugs in any AC or ¢ 
DC socket, 18,000 r.p.m. 16 oz. 


jet A Demonstration 
at Hardware, Tool or Dept. 
Stores, or order on 10-Days 
Money-Back Trial. $10.75 
postpaid with 3 Accessories 

De Luxe Model, 25,000 
p.m. 12 oz. $18.50’ with 6 
Accessories. 


FREE 64-PAGE CATALOG 


Complete information on Handee 


Products and their wide appli 
tion in crafts work and industry 
all over the world, 


A real money maker for farm or factory. 
Uses Cheap fuels, Pays for itself Gre of sav- 
ings. Costs Less to Own: ss to Operate. 


Make Money—Start a wood sawing 
usiness—turn spare timber into cash. 
sh or Terms—Engine and Saw Catalog. 


Ca 
WITTE ENGINE WORKS 2RANSAS CLAY, MO 


KANSAS CITY, MO.” 


Wind Electric Plant 


Build Your Own — We Show You How! | 
Easy to have lights and radio. Dime brings | 
complete Plans and Big NEW catalog 500 elec. 

items. 100 other generator changes 6, 12, 32 & 

110, 10 volt planta, moto! Idi I 


1423 


ERY" GASOLINE ENGINE GOVERNOR 


Make your Auto, Truck or Tractor Motor into 
a pienay, even power unit for all kinds of 
work, Fits any make of engine. Money $9 50 
back guarantee. Price, postpaid... Qos 

Harris Machy. Co., 507 30th Ave. S.E., Minneapolis, Minn. 


PRACTICAL MAGNIFIER—50c 
New type magnifier with swivel joints. Triple magnifica- 
tion, 1%” diameter lens. Black enamel with dull chrome- 
plated rim. Raises to 3%” high, Ideal for home, office and 
shop. A big value—50c postpaid. Money-back guarantee. 
MAG-NI-LINE PRODUCTS, 
Dept. 11, 3456 E. Jefferson, Detroit, Mich. 


whvenaasteieny GLUE | 


Airplane Model Makers! Wood 
Use this low stain, water r ant, 
—Laux 771-D. Quick! Safe on delic 
pressure clamping. Made by world 
facturers of water resistant glue. 
65¢ prepaid anywhere in U 


I, F. LAUCKS, INC., Dept. A, Portsmouth, Va. ; Seattle, Wash. 
in Few Minutes 


i EU EB IIS: ar Money Back 


To relieve the torturing pain of Neuritis, Rheumatism, 
Neuralgia or Lumbago in a few minutes, get NURITO, the 
fine formula, used by thousands. No opiates, Does the work 
quickly—must relieve cruel pain to your satisfaction in a few 
minutes—or your money back, Don’t suffer, Don’t delay. Ask 
your druggist todayfortrustworthy NURITOonthis guarantee. 


your GRANDFATHER CLOCK. 


YOUR 


The Simple Sensible Red-iKut way as, thousands have-SAVE HALF. 
LANS and sixty picture “HOW Book written by our en 
peer ps foc many Aine brase weight Westminster, tube chime, clec- 
tric movements showing nine beautiful colonial grandfath 
KUEMPEL CHIME CLOCK CO., Bldg. A-14, Guttenberg, lowa. 


Relieve Pain 
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REPAIRS 
FURNITURE 


Plastic Wood handles like putty— hardens 
into lasting wood. Makes quick, yet perma- 
nent repairs to broken 


furniture, resets loose 
drawer pulls and casters. 
In cans or tubes at Paint, 


Hardware, 10 Stores. 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, etc. 
Save money and time. Sold direct| 
from factory only. Junior Outfit 
$9.00, Senior Outfits $17 and 
up. Dopopular raised printinglike 
engraving with any of our presses. 
Print for Othe: jig Profits.| 
Pays for itself in a short time. 
> weay ed ed Wits fon free 

catalog of outfits and al letails, 
PRASAMTTLETS Kelsey Presses, £-33, Meriden, Conn. 


LEVEL STOVES, PLUMBING, CLOCKS, etc. 
New Aluminum Cigar shaped level. Won't tear = ~>———7y 
Liste pe cep coe oa | ame | 
1°, pitch. Grooved Bottom. Only $1.25. Patented 


BEAUTIFUL CHROME ALUMINUM POCKET LEVEL 
Clips to Vest pocket like a fountain pen. Always handy. 
Accurate.” Pitch, graduations, "on level vial, Only Toc. 
Grider direct or trom your desler. Send 1Ue for extal 
‘eecta EVEL MFG. CO. Dept. ps-3 


Se eG 
PLEASURE 5 1 2 


> GUNSMITHING o: PacetT 
4 
PAGES 


World's Greatest Gun Catal 
16,000 


ITEMS 
‘atcies, etc Send a Dollar Bill, check, coin, 


6,000 
‘me oF stamps for this 512 Page Volume MALLS 


STOEGER ARMS CORP. 


507 FIFTH AVE. (at 42nd St.) NEW YORK, N. Y. 


te 


most Import: 
‘ed Guns, Accessories. LATEST REVISIONS & 
PRICES. 


Restocking. 
‘Gun Parts, Stocks, Barres. Targets, Shooter's 
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YOUR FREE COPY TODAY! 


Metal Working 72 pages of interest- 


Lathes ing machine operations, 
10” and 6” equipment closeups, 
e shop views, construc- 

Drill Presses tion details, new and 


4 Sizes, 4 Prices 
° 
Metal Shaper 
. 


Arbor Presses 
. 


helpful machinery facts 
. .. that’s a snapshot 
preview of the big new 
1940 Atlas Catalog to be 
ready for you this 
Vises month. 

° 


Summer is develop- 
Waod pakls king ment-time at Atlas. Our 
a engineering staff has 
Disc Sander been installing new pre- 
e cision production equip- 
Motors— ment and improving 
Grinders methods to make Atlas 
<< machine tools ever bet- 

3 ter and better. 


All these contribu- 
tions will be found in 
the new Catalog. Be 
sure to reserve your 
copy today. 


ATLAS PRESS CO, 


1155 N. Pitcher St. 
KALAMAZOO, MICH. 


Ke goer 
ATLAS PRESS CO., 1155 N. Pitcher St., 1 
Kalamazoo, Mich. 

Please put my name down to .eceive_your new_1940 


Catalog_on [) New 10” Metal Lathes O New 6” Metal J 
Lathe O New 7” Shaper O Drill Presses Q Arbor 
Presses O) Vises Motors and Grinders. 


Addres: 


1 
Name. scien Ceaontes 1 
| 
! 


City and State... 
[02 am already an_Atlas own 
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Realistic ‘Feather’ Fan 
for Costume Parties 


Ir A FEATHER fan is required for a cos- 
tume party, amateur theatricals, or other 
purposes, an excellent imitation can be 
made from pale blue crépe paper. First, ob- 
tain eight thin hardwood sticks of the type 
on which five-cent, chocolate-covered ice 
cream is sold, drill holes in both ends, and 
paint them gold. Now cut eight lengths of 
stiff wire about 27” long, bend each one 
double, and fasten it to the end of a stick by 
the method shown. The other ends of the 
sticks are held together with a short piece 
of wire, and a length of dark blue cord is 
used to keep the sticks uniformly spaced. 

Cut sixteen pieces of fine crépe paper 4” 
by 14” with the crinkles running lengthwise. 
Then make a number of cuts in from the 
edges as indicated. To curl these ‘‘feathers” 
pull several strips at a time between one 
finger and the back edge of a pair of shears. 
The finished pieces are glued together in 
pairs with a wire rib between them. Dab 
gold paint roughly on the paper the full 
length of the ribs, and add a dark blue cord 
and paper tassels.—JOSEFA CLARK. 


MA 
ICE-CREAM STICK 

CUT, FOLD IN FOUR, BEND 

DOUGLE, BIND WITH THREAD 


POPULAR SCIENCE 


WITH A SYNCRO SAW 


For model builders, cabinet 
workers, sign makers. No motors 
to buy. Cuts fast, smooth and 
accurately. Plugs into light 
socket. 3 sizes 16”, 1314”, 8” 
throat clearance. 


$9.95 $4.95 


Send for Catalog B 
NEW YORK OFFICE 200 FIFTH AVE. 


CLAMPS 


‘The bigest need in most home workshops, is more 
ood clamps—clamps Yor sluing, holding, drawing. 
ip and for setting-up. wor are the extra 
hinds tor the I-man shop. Don't spoil or delay 
work for want of clamps. 
From over 40 types of clamps we have selected 
these as the first for homecrutt use. 
‘AVJUSTABLE CLAMP CO. 
“The Clamp Folks" 
408 N. Ashland Ave. Chicago, U.S. A. 
q PONY “50 Fittings 


PONY Minia- go on ordinary 
tures 9 types pipe: Any length. 
=1’ to 24" 

& ibe) for. fttin 
cap. Not toys Grp A Also""PONY"” "Ho. 
but fine tools % ets 
with100uses, for B00 50 plus 
postage. 


Catalog FREE 


Handsctewsopen 6” 


for two "50" 
BE vittngs for 


| j<* BUILD THE JOE LANE 
seh Precisi 
é: Precision shaped hollowed $4.00 
and instructions P. PP 
materials. Complete kit with 
fittings. Noth ng else to buy. $7.00 


NEW YORK’ MOST COMPLETE SHIP YARD. 
Absolutely everything you need. 1000 
fittings and kits. 


Send 10c coin or stamps for complete catalogue. 


POLKS MODELS 432,,32),7th Ave- 


Eee, 


BIG NEW STREAMLINED LATHE 


‘Swings 10” dia. 


At Sensational 
Bargain Price 


Imagine! This extra heavy wood 
lathe, steel bed 48” long, at low 
peices, Heavy duty head stock, 4- 


= Ttep, cone pulley for V-belt. Not 2 
Sealed ball bearings, 6” fai 
ng. Complete line of access ing low price 
day for free catalog deseribing Blue Star ful ood worl 
ery. Factory-to-you prices. Not-sold through nents. Act at once! 
BLUE STAR PRODUCTS 
511 Gate Street 


PREPARED for TRAVEL 


Motor tuned, oil changed, tank full, tires 
ghiecked—car ‘all set for a motor trip. But how 
well are you equipped to find 
your way over strange roads? 
A Hull Auto Compass will 
keep your directions before 
you, at all times. Stream- 
ined Bakelite case, genuine sap- 
Dhire bearing, 
‘Only $2.95 at your dealer. Tw 
model $1.95. Write for 


Hull Manufacturing | Co., P.O. Box 246-E19, Warren, Ohio 


N07 OE 


SAVE TIME—CUT COSTS—DO BETTER WORK 


GRINDS 
POLISHES 
SHARPENS 


Morse Taper Cent 
Tool rest 10" lon 


plate screws on to spindle, 
Vrite to- 


Fairfield, lowa 


Se 


Etc., Etc. 


See the genuine Dremel 
Moto-Tools at better Deal- 
‘tory on 10 day money back 
tools, equipment and special 


DREMEL MG. cO.,\ ‘Dept. M129-L, RACINE, WIS. 


‘Gi an 


ast 169 
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if NEW! 
HU Wl) MARVELOUS! 


SAME SCENE IN FOUR SIZES VIEWED 
FROM ONE POSITION THROUGH 


mi THE WOLLENSAK 


Vari-Power 
TELESCOPE 


——F7_ =. 


Ech Wollensak Vari-Power is a whole battery 
of telescopes in one—gives a wide range of magni- 
fications by just extending eyetube. 


Superb sharpness at all magnifications. Knurled 
easy-grip focusing ring. Non-wobble joints. Rust- 
proof chrome plating. Body tube of Morocco grain, 
like costliest binoculars, Model 15x40 gives 15, 20, 
25, 30, 35 and 40 magnifications. In leather case, 
$16.50. Money-back guarantee, Other models, 5x20 
to 20x50 power. 


Sr WRITE FOR FREE BOOKLET 


Wollensak Optical Company, 655 Hudson Avenue, Rochester, N.Y. 


Wr@ EE EN AUK 


BOICE-CRANE 
" shop lesled " 
MACHINES 


21 MODELS 


Bolce-Crane completely eanips your 
shop. Every widely used type of ma- 
chine included in our 1940 line. 
Lathes, Band-Jig Saves, Drill 
Tointers, Sanders, Planers, Shapers. 


ADVANCED DESIGN 


Boice-Crane consistently stays a step a- 
head with val and practical im- 
provements, It's just one of the extra 
values all our users get. 


NEW CATALOG 


New Boice-Crane 1940 Catalog ready in 
s. See for yourself why 
w really good tools bay 
Boice-Crane and nothing else! 


USE COUPON 

If you include 10¢ we send 16 pg. Metal 
Spinning Instruction Book, You'll enjoy 
this lathe craft! 


seeeeee ee 
Dept.3119 Toledo, Ohio } 
If Spinning Book wanted, send 10c. 


BOICE-CRANE CO. 
Catalog FREE. 


Name. 


Address. 


State ... 


City. 
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Oh, man, what buys these are! Every one 
8 sélidiybuilt, practical tool. Most any small 
glectrig mtr supplies ‘sufhcient ; 
Marvelous Xmas gifts. So inexpensive you 
Ean aiford several Sold direct-by-mail aly. 


Jig Saw: Includes 12 assorted blades, blade 
adapters, roller saw guide and manual. 19/7 
lone By high, 63/7 table, Cuts wood up to 


Circular Saw: ércombination rin.snd cross, 
x 
fable so that by turning 
np to-2”’ thick may be cut, 
Aafusabts “ripping fence. Saves hours of 
hand sawing. 


New! 24" wooo tarne— 


Anoreystmenth ring ora $90 
lathe 32” long overall; a high. 


“Giftmaker Sr." 


JEN weTAL PaoovctE 


Lathe weighs 10 Ibs.; fully adjustable; oilless bush- 
ings; long and short’ tool rests; two speed pulley. 
GUARAN’ ‘atisfaction or full refund if goods 
returned within'5 days. 

FREE CATALOG describing $160 prize contest (Ist prize $25; 2nd, 
|, $10; 41 other cash and merchandise prizes). Cat. illustr. comp 

over tool line, Outside Uy 
1@, 50c extra, Orders ship) 


WE PAY 
POSTAGE 


A, ill tools Boe extra except Jolnter and 
tt ‘extra per package. Posta 
laws permit no C.0.D's outside U.S.A.) asia 


J & H Metal Products Co. 3 Commercial St. Rochester, W. Y. 
BUILD 


TRAINS- api hfs 


AUTOS-AIRPLANES-SHIPS-GAS MODELS-Also Cameras, etc. 


Low priced C-D quality Kits by the master model desi ssenger loco 50c, 
Sevitdher Soe, 21. Toetehe Gans, ca Oe RIGS APolane toes Forelgs ans 
cars, 3 Indianapolis winners, ea. 10c. Hundreds 
of others, and thousands of 

supplies. "Add 16¢ for pack- 

aoe aoa Postage to all grdere. © 
Ld Cabalon only 10c. 


SLEVELAND MODEL & SUPPLY CO. INC. 
leveland, Ohi : 


HERE is Harold Hunt's 1940 Catalog 
—filled with the latest information 
for Wood Workers. You NEED this book. 
UP TO DATE BARGAINS, including 123 
special ‘‘deals.’* 

136 pages, 24 pages of color.—About 300 
furniture ‘and scroll saw patterns showing, 
with each pattern, total cost of material 
required—2 pages of metal trim mouldings 

for modern designs. 
Also, HOW TO WORK IN WOOD.—iatest 
ideas for experts, also detailed directions 
for beginners showing how to make beauti- 
ful furniture the first week. Send only 10c 

(silver or stamps) to 


CRAFTSMAN WOOD SERVICE co. 
Dept. 3398 S. Mary Street Chicago, II. 
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Adapting a Hand Grinder 
for Use in Erasing 


A SMALL electric hand grinder is easily 
converted into an eraser for use on pencil or 
ink drawings, or typewriting. Obtain a pen- 
cil with the desired type of eraser, remove 
the rubber from the ferrule, and cut the fer- 
rule from the pencil. Remove the lead from 
the small piece remaining in the ferrule and 
fasten the ferrule to a screw type mandrel 
such as is used for holding hand-grinder ac- 
cessories. A little care may be required to 
center the ferrule accurately. The eraser is 
then replaced. 

Various grades of erasers are available 
for machines of this type and are about 4” 
in diameter. If it is intended to use this 
size, select a ferrule of the same size or 
slightly smaller. Chuck the mandrel as 
short as possible and keep the eraser quite 
short.—HENRY and RICHARD HANSCOM. 


ERASER 
and _ MANDREL SCREW 


«— PENCIL FERRULE’ 


MANDREL 


Z 


A brass ferrule cut from a pencil and fastened 
to a small mandrel is used to hold the eraser 


Small Model Parts Shaped 
from Type-Metal Slugs 


LEAD is often used by model makers for 
shaping small parts, but a better material, 
especially where stiffness is essential, can 
be obtained by asking a local printer to give 
you a few scrap linotype slugs. Type metal 
can be worked almost as easily as lead, will 
not clog your files so much, and holds its 
shape better—ERWIN LA HAINE. 


POPULAR SCIENCE 


Apply Rogers Glue—place splinter, joint, or 
pieces in position—clamp . . . then chipped, 
splintered, and broken articles will look and 
remain like new when repaired with Rogers 
Glue . . . incredibly strong. Sells 10¢ and 


up in tube, jar or can at hardware stores 


only or send 10c for full size jar plus free 
SoS tock pring new Week are ae 
for making useful articles to Dept. B. 
ROGERS GLUE COMPANY, Gloucester, Mass. 


the bost uiquio FISH GLUE 
BOAT BLUEPRINTS & PATTERNS 


Fall size paper patterns: 
signs by naval archi 


‘32 00T ‘CRUISER 


coin) 
$1.00 for 


FREE TRAILER BUILDERS’ GUIDE 


AND CATALOG—NEW 1939 EDITION 
WORLD'S BEST LINE OF TRAILER AXLES, 
HITCHES AND PARTS 


Complete honse trailer working blue prints only 
WRITE TODAY FOR THIS NEW FREE CATALC 


| HAMMER BLOW TOOL COMPANY, Dept. 0-11, Wausau, Wi 


World's Fair Edition ‘‘Toys That Buzz 
With Action.’ Shows in color new All- 
Electric Erectors as exhibited at New 
York World's Fair. Write The A. C. 
Gilbert Company, 14 Erector Square, 
New Haven, Conn. 


Fastest Sighting 
Combination Known 


MARBLES Stata 


tar ingtants ob tanto Gok satin kee 
ter tatteee bee to 
Fear sight in trae t rooting position 
sek be Ls od Coma peceenens jeeple. discs. 
z ron 
Catalog blurs: Price, $1.50. Give make, model and rifle cal. 


Marble Arms & Mfg. Co. 3724 Setta Ave 


GERSTNER TOOL CHESTS 
The choice of toolmakers and machinists 
for 33 years. Free Catalog 


GERSTNER TOOL CHESTS 
539 Columbia St. Dayton, Ohio 


HAND GRINDER 


Built to meet the demand for a really pow- 
erful Hand Grinder that is light in weight, 
compact, well balanced and can be used in 
one hand for fine work. 
See it and you too will find this pectactiy 
balanced Streamline Grinder fits the hand 
for delicate work without causing fatigue. 
It weighs only 12 ounces. 
Operate it and Cee find it has amazing 
Power and Speed for such a compact tool— 
over 17 watts output at the spindle and a 
speed of 24,000 R.P.M. 
Send for one on our ten day trial, money 
back guarantee. 

Made By 


The Manufacturers of America’s Finest and 
Most Complete Line of Power Driven Machinery, 


DURO METAL PRODUCTS CO. 
Dept. Nera ay 2659 N. Kildare Ave., 


In Stock—Immediate Delivery 
Gears, speed reducers, sprockets, thrust 
bearings, flexible couplings, pulleys, etc. A 
complete line is carried in our Chicago stock. 
Can also quote on special gears of any 
kind. Send us your blueprints and inquiries. 
Send 10cfor Complete Catalog No.214 


CHICAGO GEAR WORKS 


769-773 W. Jackson Blvd. CHICAGO, ILI 


BUILD YOURSELF A MIDGET CAR 


WE. SPECIALIZE IN WHEEL SETS, ENGINES, 
ETC. for building Cars, Scooters, Trucks, ete. We 
carry only the best at the lowest prices. Send 10e 
forparts catilog and plans forthree Midget Racers, 


Order a kit Scooters & other vehicles. It pays to use only reliable 

now for your ai ‘e guarantee satis: 

boy's X-mas r-Own Devices, 5235 Lake St.. 
IT’S MAGIC! Just out! Makes typing easier than anyone ever 
dreamed possibile! With MAGIC Margin . . . Locked Segment 
SHIFT FREEDOM . . . SHOCK-ABSORBERS . .. and many 


other exclusive Royal MAGIC Features. See dealer or write 

Royal Typewriter Company, Inc., Dept. D-165, 2 Park Avenue, 

New York... NEW MAGIC* Margin ROYAL PORTABLE. 
*Trade Mark Reg. U.S, Pat. Off. 


Start a big pay business of your own now. 


Simplified Arc Welde 


terms makes equipment avail 


Hobart fe 
machine as u! 


Get your 


FREE Book 
on New Profits 
for Welding Shops 


tee easier, fast 
gest manufac! 


ith new 40 Volt 

low prices and pay-out-ol-profit 

le to everyone, Exclusive 
operation, Same 

rers, Extra earnings 


Send for ALLIED'S 
204 Page CATALOG 


EVERYTHING 


IN RADIO 
LOWEST PRICES! 


DON'T WAIT—SEND COUPON TODAY! 
SETS 


purpose. 
est features, 
Gem-loid Di 


5 11-tube phono- 
ational values! 
All priced nazingly low. 


BIG PARTS 
SECTION 


15,000 radio items—everything 
in’ Radio in one big book! 
Parts for every purp 


Latest T 

der Volt-Ohmyst, etc. } 
est Kits, diagrams and proj- 
ects. 


2 HAM GEAR 


Complete Amateur Equi! pment 


ral P.A.SECTION 
completely new lir 


ne “mikes,’ 
miest recording equipment at 
lowest prices. New Time 
Payment Plan 

BIG BARGAIN 
SECTION 


KITSiatt® cz 


circuit described in ai 
zine. Write for Free Ps 


SEND 
FACE coupon 


—— 
ALLIED Radio Corporation 

833 W. Jackson Blvd., 

Chicago, Ill. Dept. 7-L-O 


I C Send your new FREE 1940 Catalog. 


I NAME..... 


ADDRESS. 
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Soft Metal Tip 
Fitted to Screw 
of a Lathe Dog 


A SIMPLE way to 
apply a soft metal 
tip to the end of a 
lathe dog screw is 
to drill and tap it to 
receive a roundhead 
brass machine screw. 
The diameter of this 
screw should be between a third and a half 
that of the chamfered end of the lathe dog 
screw. Insert the brass screw and file the 
rounded end slightly flat. It will grip the 
work satisfactorily, yet will not scratch 
or mark it. 


Tape Repairs Torn Overalls 


IN WORKING around the house, car, or 
shop, there is always danger that one will 
tear his clothes or overalls on a nail or 
some sharp protruding part. Such tears can 
be patched temporarily and prevented from 
becoming further ripped by applying surgi- 
cal tape or any other adhesive tape, such as 
masking tape or drafting tape, on the inside 
of the tear.—ANDREW A. CHRAMCEVICH. 


Water Glass Sticks Bristles 
in Small Paintbrushes 


MANY small, soft-hair paintbrushes, if 
they are used in lacquer for model work, 
have an annoying habit of shedding hairs, 
and sometimes the whole tip falls out of the 
ferrule. This can be prevented if the brush 
is prepared, before using it in lacquer, by 
coating the heel of the bristles where they 
enter the ferrule with silicate of soda 
(water glass) or a thin glue solution. The 
silicate is best because glue has a tendency 
to soften and stick to the fingers if it is ap- 
plied too far up the ferrule—C. A. V. 


POPULAR SCIENCE 


REAL ENGINE VALUE 
Over 7.000 GHQ Gas Engine Kits 
were sold at $8.50. Over 10,000 sold 
last year. Now is your chance to buy 
the Vew Improved kit for $5.00. Ab- 


NOW ONLY 
solutely complete with coil, plug, ete. 1/5 
H.P. All parts guaranteed. For boats, 


5 s 
planes ete, Send only $1. Shipped Exp. 


Coll. for balance same day. Send 3¢ for new 
12 page illustrated catalog. Dealers write. 


All parts finished. ONLY A SCREWDRIVER NEEDED. 
Average assembly time 30 minutes. DEALERS WRITE. 
GHQ MOTORS, 40S East 21 St., New York, N.Y. 


ELECTRIC PENCIL 


for Burnt Wood Etching 


Simple, safe, durable! 
leather, velvet. Special element keeps 
point at uniform heat. Send for general 
catalog PS11 of supplies. Seramo model- 
ling clay, brass craft designs, etc. 


THAYER & CHANDLER 
910 W. Van Buren St., Chicago 


Burns on wood, 


ONLY $1.00 


(Panel illustrated 25¢) 
ORDER TODAY! 


Carved Hull Kits—Bluenose, Niagara, Swallow, Trawl- 
er. Construction sets for all popular models. Model 
Yacht fittings, sails and spinnakers—used by leading 
model yachtsmen everywhere. 

We manufacture the largest and finest 
line of model fittings anywhere. Send 
20c (coin) for 44 page illustrated cata- 
log No. 15. Shows hundreds of items 
you need. 


ISHER 
1002-8 Etowah Ave., Royal Oak, Mich. 


Diticr nck lewerteices 
GET BALKO'S i940 catatoc! 


THE GATALOG OF EVERYTHING IN Pi TOOLS, 
SPRAY EQUIPMENT, MODEL SUPPLIES, ELECTRIC 
thes, Accessories, Artist Air Brushes, 
Grinders, Grinding Wheels, 
meters, Pulleys; V. Belts, Carvin 

KKO'S complete stocks and fast 
tnd money. Senda Sc stamp todsy 


ins, Elec. 


athe Chuc 
Tools, Compre: 
gervice save yo 
for your big new co; 

BALKO ELECTRIC TOOL @ SUPPLY eo 
605 W. Washington, Chi 


We paid M.M. $1174 for exceptional “‘cellar crop’’ S 
KING mushrooms! Big free pfeture book tell 
shed, barn suitable. We furnish materi 
thra our 25 branches. Established 1908. 
United Co., Dept. 


8848 Lincoln Ave., 


THEY STAY BRIGHTER LONGER 


G-E MAZDA LAMPS 


“Fun To Own And Ride Push-A-Bike!"" 
100 Miles of travel adventure for ten cents. Also ideal 
for messenger & delivery service, Powerful motor 
phe drives 200 pound man over 20 M-P.H. Attach to any 
type bicycle in three minutes fee four dealer, or 
Write Richburn Company, De Aurora, Missouri 


Announcing My New 


LIQUID PLASTIC 


OPENS NEW FIELDS 
FOR NOVELTY MAKERS 


Unsurpassed for simplicity in casting p, stewart 
all types of novelties from rubber molds. 

Pours into mold but comes out hard, tough and 
resilient, with beautiful, satin-smooth finish. No 
polishing necessary. This ease and simplicity of 
molding enables you to cast hundreds of salable 
items rapidly. No skill, expensi equipment, 
or previous experience needed. Liquid Plastic kit 
only $1.00 in combination offer below. 


STEWART’S RUB-ER-SPRA 


Amazing Liquid Rubber for Making Molds 


Rub-Er-Spra is a pre-vulcanized liquid latex rubber 
that makes the finest quality rubber molds. Un- 
equalled for casting Liquid Plastic, liquid marble, 
plaster and other composition novelties, Anyone 


can make perfect Rub-Er-Spra molds at low cost 
by following instructions supplied Free. 


With Composition Novelties 


EARN BIG MONEY ti sctirer 


this fascinating, profitable business. With Ster 
Rub-Er-Sprayou can make genuine rubber molds at a cost 
of only a few cents each and cast hundreds of fast selling 
composition novelties at profits from 1000% to 1500%. 


3 SPECIAL BARGAIN KITS 


Don’t Wait—Order Direct from this Ad—Today 
Special Liquid Plastic Kit $495 


Everything you need with full instruc- 

tions for making casts. a 
Composition Novelty Kit 

BttubsE M $Q95 

ek eet $395 

$4.90 actual value, only. a 

Send for our big 32 page e book only 10¢ 


1 at. Liquid 
All Prices F. O. B. Chicago 
Ped 


ther compositions 


-Spra Kit 


STEWART’S STUDIO 
Wilcox St, Dept. PS-11, Chicago, Ill. 


BUY DIRECT ... SAVE UP TO 


Send today for our valuable book, listing the mort 
complete line of foreign and don 
Because w 
icesaffordsavings U 
elsewhere before seein; 
st of postage and mail 


‘on Ist order. Write today, and save mone: 


Beck Plywood & Veneer Co., Dept. PS-11, 1302 N. Halsted, Chicago, I 


FREE SHAVING CREAM 


HONEY, YOURE A GENIUS! 
SAMPLE? WHATS THE IDEA? 


THIS CREAMS THE NUTS! 
MY FACE FEELS LIKE A MILU 
SMOOTH AND COOL AS A 


THIS LISTERINE SHAVING 
CREAM MIGHT BE THE ANSWER, 


CLIP THE 


COUPON Name. 


1M TELLING YOU! = YOU CAN’ 
IBEAT LISTERINE SHAVING CREAM! 
= SAVES CASH TOO ONE 35¢ 

TUBE LASTS THREE MONTHS. 


Lambert Pharmacal Co., Dept: 116, St. Louis, Mo. Please send me free and postpaid your large sam- 
ple tube of (] Listerine Shaving Cream; L Listerine Brushless Cream. (Check whichever is desired.) 


Address. 


City 


State. 


NOVEMBER, 1939 


Please mention PorpuLar SciENcE MontTHLY when writing to advertisers. 
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FOR BETTER WORK 


And More Fun Doing It! 


ATKINS 


Siler Stool 
SAWS 


© Now is the best time to 


your saw: “follow the lead of 
good craftsmen and replace in- 
efficient ones with Atkins—noted 
for their ability to produce con: 


by using the right 
ck the differ 
and) 
rip; coping 
circular 
local hardw: ler 

Write for Atkins "How-to- Do-It” 
book of shop layout and tool 
suggestions — Send only 10c. 


E. C. ATKINS AND: COMPANY 
428 5. Winois 8t “indianapolis, Ind. 


Ask for an AT K I N S and Get Satisfaction 


NEW MILEAGE RECORDS WITH 


as it “Breathes” 
GAR OWNERS! Write today for free sample offer on Vacu-matic, 
Automatic—saves up to 30 gas with supercharge principle. 


More power—smoother tunning-quicker’ pic Agents wanted 


to demonstrate, No obligation, so send name and address to 


VACU-MATIC CO., 7617-472 W. State St., Wauwatosa, Wis, 


GOOD TOOLS 
NEED GOOD OIL 


When you work with tools, 
they must be in working con- 
dition. 3-IN-ONE Oil keeps 
tools clean and bright. It oils 
the working parts; protects 
against harmful rust and 
tarnish. Get it at Hardware, 
Drug, Grocery, 10¢ Stores. 


3-IN-ONE Oil 
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O OBTAIN an A-1 ground finish on alumi- 

num and its alloys, kerosene is an excel- 
lent lubricant and coolant. It does not, how- 
ever, carry away heat as readily as a water com- 
pound and, therefore, should not be used for 
rough grinding. 

In machining large work when the tool per- 
haps has to travel eight or ten feet, a light 
placed permanently near the faceplate or chuck 
does not help a great deal. Make some pro- 
vision to have the light follow the cut. 

Scraping and frosting in the machine shop will 
never die out; nevertheless, scraping costs may 
be materially reduced by introducing an efficient 
form of lapping. 

Steady rests and other work rests used in 
turning or grinding long work are of little value 
unless the blocks contact perfectly concentric 
surfaces being machined. 

Ready-made electrical heating units now afford 
a simple and economical way to construct. glue 
or lead pots, boiling or cleaning vats, and a 
variety of drying, baking, and heat-treating 
equipment, 

Some foremen seem to know only what to do 
and it’s up to the men to know how to do it. 
Give me the boss who knows both! 

When a new product is being planned and 
minimum weight is important without sacrifice 
of strength, toughness, and durability, it pays to 
investigate the applications of a comparatively 
new metal that is a third lighter than aluminum. 

Large punch holders and die shoes made from 
cast iron are likely to cause trouble because of 
returning residual stresses, unless the parts are 
properly seasoned before the final machining. 

If ordinary washing soda is mixed with water 
to the consistency of milk and brushed on work 
to be electrically welded, it will keep down 
weld spatters and save time in cleaning the 
finished parts. Apply it only for about two feet 
at a time or it will dry and flake off. 

In designing shop equipment or machine parts 
that are to be welded, bear in mind that the 
best weld job often has the least welding. 


POPULAR SCIENCE 


This One 


027J-KXQ-7GRU 


3 AMAZING POWER for model 


planes, model boats, model cars. 


Light-weight champions in power and 
durability! Complete, ready-to-run. Pre- 
cision-made by world's largest builder 
of model gasoline motors. Prices include 
spark plug, coil and condenser. Model B, 
$21.50. Model C, $18.50. Model M 
(Marine),$16.50. Model D, $12.50.Every 
motor guaranteed. Weight, bare,6>20z. 


Corp., 2545 N. Broad S! 


MODEL D, $12.50 


Features: Transparent 
Fuel Tank, Improved 
Timer, Micrometer 
Needle Valve, Chrome 
Molybdenum Crank- 
shaft. 


Write Dept. 5, Junior Mote 


BUILD MODEL COACH | 


18th Century Coach. Complete Kit, draw- “ 
ings, wood, metal, upholstery, enamel, etc. 
Heavy cutting done. Folder-3c. Send $1.00- 
balance of $5.50, c. Guar. Value. i 
K. C. Model Supply, ‘1, Kansas City, Mo. 


'39E) 


PUTS THIS. OTTAWA A to work for you. 


thy, srgins 
“iS oe Book. 
TTAWA MEG. CO. 


oO 
ha 1401 Wood St., Ottawa, Kans. 


Choose from World’s Largest Line of Power Tools 


FREE 48-page Catalog covers Metal and Woodworking 
Tools, accessories, motors for every purse. Write 
Walker-Turner Co., Inc., 2119 South Ave., Plainfield, N. J. 


DRIVER Enesnecred POWER TOOLS 


MEAD'S 
complete 


profit! Portabl 
Light. Fast. Highest quality 

cost. 3 model: 

of sport for 

Also 2 portable Outboard M 

double-blade paddle « 

itu rone KTS, CLUDED with your KI 

YAK... . Hurr lustrated circulars, low Factory-To-¥. 

MEAD GLIDERS, 15 S. Market, Dept. D-119, Chicago 


FR E E TRAILER PARTS bla 


INCLUDED 


TRAILER 
Indust ae Depts 


Complete Plana and tu 
Building Instructions, 10e Milwaukee, Wis. 


ROUTER” 9”) speedWay Mig. Co. 1824S. 52nd Ave., Cicero, Il. 
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MAKE BIG MONEY wéne 
loctroplating hy Brush 


AMAZING NEW INVENTION eo 


NO TANKS, LIQUIDS. GENERATORS G44 
DOES SAME WORK AS BIG OUTFITS § 85 
=a 


Reuss Hons Gews! Marvelous 26 
invention actually electroplates 
with electric brush. As eany) _ STARTS 
painting. Deposits heavylayer o: 
actual metal—gold,silver,nickel, BUSINESS 
cadmium, copper, ete.—by electrolysis, Does 
same beautiful, PERMANENT workas big, 
costly tank outfits. Non-liquid. Anyone can 
,| use from car battery ce or electric ee socket. 
Complete outfit weighs only a few lbs,—take 
it anywhere—ready for instant use. 


PLATE THOUSANDS OF ARTICLES 


SPARKLING NEW WITH STROKE oF BRUSH 
“BIG EARNINGS REPORTED IN SHORT TIME 
Amazing low priceandmagic-like demonstration 
brings you thousands of orders for plating from 
garages, radio shops, bicycle shops, machine 
shops, home work shops, factories, offices, jani- 
&} tors, doctors, dentists, jewelers and farm: 
homes, stores, etc.—with big profits for youl 
Schedule of plating charges furnished; 
Porta iot bi big money users are making with the 
NU -WAY ELECTROPLATER, 


FREE SAMPLE Paaves ALL CLAIMS 


Send today for gmasing rofit details with this 
RerOLuHOnary, Aes nj ng invention. Rie 
AMP! AKING PLAN. 


foe profitable business of your ‘own, 
Full or spare time. BetheWARNER NU-WAY 

OPLATERIN YOURTOWN.Simply 
mail post card with your address, 


WARNER ELECTRIC CO., Dept mi -P 
360 North Michigan Ave. 0, HL. 


‘100, Short-Metho ee 
Arithmetic 


Simplified system used by ‘‘master minds’’ on 
stage, accountants, bankers, etc. Easy to learn. 
Add columns of figures short-cut method; multi- 
ply 4 figures by 4 figures without using old- 
fashioned multiplication; use sight method of proving addition, 
Learn horsepower calculation, how to use slide 
Complete illustrated course only $1.00, 
posti Satisfaction or refund. Amaze 
your friends with your mental wizardry! 
Free details—mail coupon TODAY. 


ometer. 


=a 
—e 
hattan Bidg., Chicago, 


Short-Method Mental Arithmetic’? 
jon on my part. 


Smith Compressor 


We will furnish complete 
instructions with a 


Smith Compressor Head and Accessories 


With a Ford Motor and shop facilities you can 
easily assemble a Smith Air Compressor. You'll 
have a smooth performing, efficient compres- 
sor. Sixty cubic feet a minute capacity—all 
the power you'll need to operate rock drills 


and paving breakers. Here’s a way to save 
money. Write for complete information. 


GORDON SMITH & CO. Inc. 
405 College St., Bowling Green, Ky. 


IF YOU NEED A LATHE... 
_ YOU NEED A GOOD ONE 


Uy, 


Only Good Shop 4 
Equipment Gives | 


Satisfactory ee | 
Over a Lo af 
Period of Time | 


No. 415-¥C, 

swing by 3’ 
Workshop 

Bench Lathe wil 
motor drive as 


soe $127 


FEATURES THAT INSURE | 
LONG, DEPENDABLE SERVICE 


Demands South Bend Accuracy 2 teen ay Sl ee 


2. Heat-treated alloy stee! 
‘spindle with precio raaeeans 
Exacting tolerances are commonplace in all modern metal Ing surface, i 
working industries. Tool making, model making, manufacturing, 3. Hand-scraped V-ways on lathe bed, 
laboratory work, automotive machine work, electric service— 4. All steel and iron construction, 
all demand a fine finish and accuracy to the split thousandth. 5. Precision machine cut gears. 
With the 9-inch “Workshop” Lathe the most difficult metal bah gold Lig Screw for cutting 
working operations are simplified. Large easy reading micrometer 7 ves y threst ipeeri ie * 
collars, well balanced hand wheels, convenient controls, hand- 8. Twin ‘ sibiad phigeett 
scraped and lapped dovetails, and other features make it easy left head. threads and ie 
to maintain precision accuracy and produce an excellent finish. | | 
Practical Attachments for All Classes of Work | ag 
General Production 


ANTI 


Milling Attachment Bed Turret ANN 
Grinding Attachment Double Tool Rest \ | 
Thread Dial Automotive we 

Tool Room Valve Refacing Sora 
Taper Attachment Piston ishing .. Rome Thread Lead Screw with 
Collet Equipment Armature Truing Precision cut threads, F 
Micrometer Carriage Stop Connecting Rod Boring 
SOUTH BEND LATHE WORKS 

840 EAST MADISON STREET SOUTH BEND, INDIANA, U.S. A, 


How to Run a Lathe-This clearly 
written book shows how easy it is to 
operate a lathe. 128 pages, 350 illus- 
trations, 25¢ postpaid. 
Catalog No. 46-B—Shows why 
South Bend 9” Workshop Lathes give 
satisfactory service. Illustrated and 
described in 3/, 335/, 4” and 434” bed 
lengths. Easy payment terms outlined. 
Fess se esses 
SOUTH BEND LATHE WORKS 
840 E. Madison St., South Bend, Ind., U.S.A. ff 
O No. 46-B—9” Workshop Catalog, Free 
OD No, 34-LB—How to Run a Lathe, 25¢ 
0 Easy Payment Plan 


Adjustable Micrometer Collars 
with Precision Graduations. 


: 2 SOUTH BEND 
mere /775°1)/071 LATHES 
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(1) "| bagged a giant moose, the dressed meat weigh- 
ing 982 pounds,” writes Mr. Kirsch. “Starting back to 
camp at dusk, we foolishly decided to ford Willow 
Creek, a very fast mountain stream. We figured the 
150-pound packs of moose meat would keep our feet 
on the bottom. 


(2) "We were wrong! When the water reached 


my chest, I was swept from my feet and trapped 
beneath the foaming mountain torrent! Wedged 
against a rock, and held down by the current 
and my heavy load, I couldn’t budge! I thought 
I was done for! 


© “1 had been carrying my lighted flashlight in one hand, NOTE: An “Eveready” 
and still held it. And just in time, one of the packers located me flashlight with ‘‘Eve- 
by its beam! He rushed in, seized my pack rope and managed to ready" batteries, will 


drag me ashore. I most certainly wouldn't have lived to enjoy 
that moose meat if those ‘Eveready’ fresh ‘. me 
y QR 


DATED batteries had failed me. Signed) 


normally continue to 
burn under water. Try it! 


FRESH BATTERIES LAST LONGER... /cod, for she DATE-LIN® 


NATIONAL CARBON COMPANY, INC., 30 EAST 42ND STREET, NEW YORK, N. Y. 
Unit of Union Carbide UCC] and Carbon Corporation 


By burning 25% slower than the average of 
the 15 other of the largest-selling brands tested 


—slower than any of them—CAMELS 
give a smoking plus equal to 


HATEVER price you pay per 

pack for your smokes, Camels 
give you more actual smoking plea- 
sure for your money. A prominent 
scientific laboratory made impartial 
tests on 16 of the largest-selling ciga- 
rette brands. Here are the results: | 


CAMELS were found to contain MORE 
TOBACCO BY WEIGHT than the aver- | 
age for the 15 other of the largest-selling | 
brands, 


CAMELS BURNED SLOWER THAN 
ANY OTHER BRAND TESTED—25 % 
SLOWER THAN THE AVERAGE TIME 
OF THE 15 OTHER OF THE LARGEST- | 
SELLING BRANDS! By burning 25% slow- 
er, on the average, Camels give smokers the 


equivalent of 5 EXTRA SMOKES PER PACK! 


In the same tests, CAMELS HELD THEIR 
ASH FAR LONGER than the average 
time for all the other brands. 


In Camel cigarettes you have a case where 
choice quality and extra measure go along to- 
gether, Better smoking—and more of it, Turn 
to Camels and enjoy to the full those long- 
burning, costlier tobaccos—so mild and tasty! 


MORE PLEASURE PER PUFF— 
MORE PUFFS PER PACK! 


Penny for penny your best cigarette buy — 


Winston 


LONG-BURNING COSTLIER TOBACCOS 


